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(57) Abstract: 



PROBLEM TO BE SOLVED: To make feasible of the 
oscillation in a visible wavelength region by forming a 
clad layer in a formula shown composition meeting the 
lattice matching requirements with a substrate on the 
upper part of a p conductivity type ZnTe single 
crystalline substrate. 

SOLUTION: A p type ZnPe layer 22 is formed on a p type 
ZnTe single crystalline substrate 1 further forming 
formula shown p type clad layer 2 and p type guide layer 
3 further an active layer 4 and an n type photo guide 
layer 5. Next, an oblique composition layer comprising 
formula shown n type clad layer 6 and a contact layer 7 
to an n side electrode 10. This contact layer 7 is grown 
to make the composition slowly approach to ZnSe in order 
to improve the electrical conduction between the n side 
electrode 10 and the n type clad layer 6. In such a 
constitution, the lattice constant from the p type ZnTe 
single crystalline substrate 1 to the surface of the 
clad layer 6 is made almost constant. Furthermore, the 
lattice constant is reduced bounded by the interface 
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Ta&l>pfZnTe$Sfil:fflV^ 
Z nMg S eTe 
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m#mi] PfcmMznTemmgk&wLJimzmmm 

Mg,., S e, (I - 0 Te,. ,,,.,> (0^x<l) ©&J& 

e. 

fcSttJIte, Zn 1 Cd 1 . 1 Se,„.„Te,.„i-.i (0 
^x^l) ©J&fifc^&D, yttKO. 8 8 4Tab-5^ 

i t-r z> mxm 1 jgxtew^ 2 kc*o*iwic 

fc&ttJIteU Z n.Mg,., S e, t ,.,) Te,.,,,.,, (0 

^x^d ofi^&wu, mmz&v&mm&mmmm 

*«tt±B* 5 K ROSfflflMIJ: t> < t fe 0. 3 

e veu** &&mtTzm#m 1 r«sb 2 jric 
KMwtm&i'— 20 

[»*«5] p^ZnTe£e^^B©S&#**l:;,R! 
[Kt#3§8] 6 0 0 nm^T©fgJ52£g©?ftt££^-.I. 

^*3t«icj:03t«**a«-rs«^a«*ai:, mm 30 

[f»;fcJR9] !fKJ:03tt«#**«-r*3t« 
f2ei£*l©ei£«&«0. 1 dB/mfiimSit* 
[0 0 0 1] 

n$:i&m\stzmmzmt>K) . ^(r^tH^s^sB. n* 
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5. 
[0 0 0 2] 

(&*©&«] 6 0 0 nm£tTOjft*flfT?»f^-r**# 

#1--— tm> #mMK¥m8>&m^TiK%.<DX&miiL*: 

5S6ffift3nTV»S:Vi. Sifi. GaAs £»£l;:fl!V>T 
fCDll^^'^'IttTZnMgSSe, MItb 
TZ nC d S eftibi3.Z,\\-V\mik&m¥&frV'-- if© 

\*7)i>2iv±m&m Mg) ^Miesi (wx. 

«, Zn, Cd) «©+2©BMstt«*jKT7G* (Hf 
W, IUSot^I) t*fay> S, Se, T 

e) m<D- 2 ©BMtttfcfcjSTTC* 05fW. VI^tc^) 

ib^tcmiS)5:14ig^b*^Cl-5fcJ6(CZ nMg S S e 

[0 0 0 3] — pIZnTe$Sfil;MV^Tf©± 
lC±j£©I I -VI^*»#:*aS LTricSSBteSlfrFat 2« 
fclS*lTV>&. m— <DM (#^BS5 7-26491 
*#BB) BpiZnTeSfilfcZn.-.Cd.Se.T 
e,., (0<x<l) JciOMriESnssejKJR^fcM-r 
•5&©T&tK Wi—CDM 4- 1 3 34 7 8§ 

ttpSZnTeSffi±tMg,.,Zn,Te. 

(o<x<d o«ricicj:t)«ii«sn*«3t*TKH-r 

St)©-!?*.?). 
[0 0 0 4] JB— CD«tt, p-ZnTeM±t:n- 
Zn,.,Cd I Se,Te,.,A^Wgtti* 1 SSKMS 
&JgttB±»::n* -Z n,.,- Cd. Se. Te,.,. 

n^ntfs^^ traits ^ it, %ft&fi6so 

nm©3fcg{£SggiT£*>©-T?<&£>. b**U £©0!IT« 
ttl75:V^cJe>^^a-C€?-57t!iS©^^SK7 0 0 nm 

#fi©ja#^«jctse,n> oi«®©^^^tbT« 

[0 0 0 5] ^-©fiSHS, p-ZnTe«fi±l: 

p-Mg M Zn,., Tei^SM77 h'Jf, 7>H — 
^©Mg, Zn,., Te (x<0.5) *^&5fiftl, 
n-Mgo.i Zn 0( T e try y \ t m^Z.<om\Z 

91b, MtfiAM 9 0 nm (x = 0.2 5) X«5 
4 0nm (x = 0. 1) ©¥^%7t^T€rHS-r-5 
©TS-5. d^T. »^S©X^;i/^M>K^^-y^E 
g (*^: eV) tfg^igSA m$L: nm) ©K^« 

[0 0 0 6] 



[&1] Eg=1.24/A 



"(ftitl) 
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[0 0 0 7] 

"T S 1 1 - VI U-~ 9 s * js &-r -5 &» fctt, 
[0 0 0 8] GaAsSSSfflV^ZnMgSS 

Se s ®(f©S?L©^«*SftT, *«t©^E#ifi{C 20 

^xm^m^mmmx, < m < & s z. t *aiw-« c 
t#ffl*&v> <&fflRiBi) . -tnjrjn^x, pfZn 

MgSS e *©IE?L}gS£ 1 0' 7 cm" 5 £U£ffi< 
£#EJST*3*:©»;i> ^©mSJa&Ttf-SClt^ 
T#T. «iSftA^tS^smTrt©iaS-h#©ffll$0^ 
ESST&S (&ffilg!g2) . *fc»«iDt> 1 %JW±^C 
£ ZnCdSe £ffiftJl JB V> 

T, *«EttA^ir, ^®ifi^©^ji6:^©H^t*lc^ 30 

ft) . £©££:£ hU#-£LT, SttSrt©A#^BE 
•ISC J: Sjfc* £®fn «t 5 ©«BB5«a*3l€r 

£ o m*> frizz nx^z. ^nmzmvtxit, znMg 

V»&V». 40 
[0 0 0 9] jfi^&Jt© Z n S e /W^IMSHS 

(ELECTRONICS LETTERS, Vol.31 No. 16 (1995^8fl3H 
Tflff) pages 1341-1342) . Z\<DX$k\Z, n-ZnSe 
aSfi±»CZ n C d S e*6a*jSttI*»(J. SltiS 
ttg©±T£&tr«k31::Z n S efrZfc&yttf-l KJI£ 
»J*U SSKJfctf-f H®©±T*t*ty«i;5»CZ nMg 

U -tO»tBjftft»44 8 5^5 1 7 nml^Ct* 
f&^-f&. d©^*#:l/— tfTt^ ZnSeSfi^»Zn 50 
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n M g S S e -CBffc-?Z>—Jj. ?§t£JI£ Z n S e fttf-f 
KJf £&^llE-g-LfcV»ZnCdS ei^ftSif^FI 
(pseudomorphical ly-strained quantum well) tlx 

[0 0 10] L^b. ^©XlttdtHw-r****^— !f 

-C&ifz. Hl-fe. ZnSe*5&5SfiXHIi:©»f 
i^^TSffllfcZnMgSS e^5? h*SlCi5V> 
T> *)«jc*0-7TJ** S*«*0««E<!)i«S«. St 

CfcjgjH, Z n S e S«X« Z n S e fttf-f h*S 
tZnMgSSei'7? h'ltO^Wtf I^Bft&fc 

5. 2LO«t5ft:»IBIlC*i;*Sx^;P*— tt, ZnMg 
SSemfrt><DS<DBlMtimtt\Z-OtlTlBi2zr), &m\z 

K) ©*m*»»frb* : F*#ft;sii-<5. 

[0 0 11] l^Oi^lCZnCdSegftglt tc* 
Z n S eiW-f HJBK:»b* : f3FSE'&fl!)*frTr»-S-sn 

tv>*j&«. ftaf-r KBi©»T^*©jgR^a/? (6 o 
~2 0 0A) *fiSE-r*c:t"CJBi'aK*it*fiffi©«* 
*MUhbTV>«. LjfcU S©R(tfc#'5ZnMgSS 
eSt©»TTSE^-©*iS»C«k D Z n SeW-f F»© 

[0 0 12] t}t>\Z. U-*fm?m&fci:LT3tttt}LEh 
S©ZnSe^ft©f^««H»*««)S±C, »^Yb 

14) . 

[0 0 13] Z\tl ^OlA^ZnSe^g *3feKKl 
M V^c 1 1 - VI JKfls£4»¥*ft 9 s fc^ftH^ft S tlZ> 

[0 0 14] «±©St*ttflHHS*WfeU SI 

Il/'<;l'©tti6$tt5 4 0 0 nm*6 7 0 0 nm©pj 

KttA«. &\zmmfc&mmiit<nit6 o o nm©^fi 

[0 0 15] 

[p|g£«*fe-r5#:a&©^lg] ±Mi©BW*3ifig-r-5fc 

*»wrr»aat««»icft**MiElB«J6© p - z 

nTe£, i'77KIl:ZnMgSeTe^*fflW 

KJ1©Z nMg S eTeSMZ nTeSfitS 
K±ft?lE6?« J: 5 (CjM/l-TI I - VI**** y* * 
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[0 0 16] 1. V— *fft$:%M-?2>tztt><V&M®ffim 

ZnTe^SfiCfflWt, GaAslfi&IWl^ 
KJ*^TS«#ffiTr©*ft£©5S£&IMWT£-5. 
* : F»©aE^tt*t*Jlt**ttJ3lES±fc, Ga.Se.l 

ffi*£©*i«o«afe*Mi«Tfr* (t^iss i ©& 
#) . 

[0017] 2. ^77FMZnMgSeTetM 

•r-scttckt), stoit (s) zmj&TtmfribFr&zrz io 

h**©fls¥«M&J«<DlS*±©5fcJfett (IP 

5. p€ii©ZnMgSeTei'7yl < iip 
6«lOZnTeSS (XttAy7 7l) ££&-g-r-S> 

gp-£, S«<b:75>y Kt©F^©ffi«^©x^;i/^-H 
^0. 3 e Vt/h^V^fetC, IE?L£AISf©J4jnf&#£ 
1 O-'Qcm'J^TK-e^WT&W^^fflfWTi*, » 

^©ia«4#tt&®«{cefeST^S (SUSHIS 2 ©tf 
S) . 20 
[0 0 18] 3. p-ZnTeSfitZnMgSeTe 

j;-5^^©%^*^irfflj$!iT$-§) mffimm 3 ©efe 
#) . 

[0 0 19] 4. ZnTe*^IIl Z n S e iZtt^ 
a A s J; K) <fe£fafcl|Mgft©A**n»JffiT*.5. 

«a*ip©tttt**rr*®ffi»cii-vi«ift: 

[0 0 2 0] ^ct, »K*mfcp-Z nTeS, ^75^ 
KIl:Zn 1 Mg,. 1 Se,(,.„Te l . I (i. 1 , (0^x< 

i) ^^m^T\\-\m<t^mm»u— 
*^#^»aibfcii-viis^b^*^©iigft©^ 

a (2 51C) fc:m*5»T5fe»©8EI?«<hillW?&*g©l« 
7a-v h3trcv>-5. C^-e^&^Sc©^-^* 



i^— if ©«s jut *i-fc-i-#&fsfln?a s £ t t?» s. 
ftfl:^**©*^* (Steffi) -«*fl^if@fi> ZnT 

eT6.10nm-2.26eV, MgTeT6.30n 
m-3.2eV, MgSet5.90nm-3.5eV, 
CdTeT6.48nm-l.44eV, CdSeT6. 
05nm-1.7eV, IklfiZ nSeT5. 6 7 nm — 
2.6 7 eVTibS. 

[0 0 2 1] mifr£>W£>frtj.£v\Z. ZnTe/i5^ 

X-mg&Z-Ztg, Vl^TC^Te©— S$£S eTl^S 
«iiCiDS|l[*«*i(D«mi»6ZnTeO* 

fe> VI^7C^Te©— M&S e 

¥m&m<Dtt&.9i& z n t e ©^fticifitm sn-s. 

— ZnTe^loSlllttCS, Zn^MgTi 

i©0*^, ^7?FiSZnMgSeT 
e&l>47C^, XttMgSeTe&53 7n^©ft^«¥ 
}Stti*ZnCdSeTe&^47C^, X«C 
dSeTe&53 ^*©ft^»¥*#T*j£T* - £ 

f*ZnTe *«±fc2l«tt&* : FSE-&*fr IT 

[0022] muzmvrz^-^^&iZD 

- Z n T e Sfi t ^ ni:H«±ftf I^t'S Z n, M g 
i..Se,„. 1 ,Te l . I „. I ,?5'yHl (0Sx<l) 

ttJi©iari6KiD-t©tt*«ZnTeet±t36:oTfe-H)- 

& a (Dmrnmrnzm l jlo z n t e s« 
t&pyv \ i mta.f$.z®mzM,mi£2>fr£>-c&z>. m 

Zn.Mg,., S e, (l ..i Te,.,,,.,, p^y FB\Z 
*tU ATtXkVik&Vll^V&y (1-x) tJPOMg 
Se, (1-y) (1-x) tJkCMgTeSyxtJV 
OZnTe^5!45i:#x, =y y KHKSfSWS**! 
*f«E g t i K» L#©j^#g^£8¥f7tfi:V>©T& 
3. 
[0 0 2 3] 



[&2] 5.90y(l-x)+6.10x + 6.30(l-y)(l-x)=6.10 -($$C5£2) 



[0 0 2 4] 



[&3] 3.5y(l-x)+2.26x + 3.2(l-y) (l-x) = Eg (l 



(»i£3) 



50 
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***Mt£ff3 <fc 3 fcl&KK** L^©*^ 56*16 
(a, - 0. 0 2<a<0. 0 2) &itfc-frTt> «fcVi. £ 

©££, ±3£©&5$;2©;&j2t;i6. 1 0 atfr-S. 
[0 0 2 6] ST, ±i£© P~ 

y^7r^^ia**fc*TMV>5t, LAN (ttttrt 

CO 0 2 7] HOWtLT, H4l«S{jS£flMi3teW£>fc» 10 

tlTW (SID93DIGEST, 4 7.6 Late-New 
s Paper:ppl012-1015) . *<DytfflZ\$l kW© 

Xe t>L<tt&JR/\5-r H7>y*^MSnxViS*<. 
tO*ft*>tt 2 0 0 0 R# m (3yfl) &U*9£fi<. b 

Sfcgfi^Wido^SftL, ^©£:#B«t 
JS©;Mgfc&M;Q**iJfiE.*:ft-5, ftiftx^j^-^f^ 

x ^ wr mytmtt a \z h&m *» pjfg-e* -s c: t a *> 3 

[0 0 2 8] SfcttClit. ^^-^7^/1 
(POF) a*SJ£E7tjBK£*U &<ffl£©LAN (local ar 30 
ea network) ^©ftffim->X5^a<rlT*f KlT0D$&Je>T 

2>mmfc&Lm (560~575nm) <OU— *f%Mi)^ 

tEit-r, *<DX:tt>\z&&ftytmT. hv<\zm&u-*f 
■vRmztiT^z. vfrLz.nt><z>ytffi.&m^rzLi%'et\z 
tt. fcskMfkt)mv<±&<tez>fiitb\z, ->x^A©fa 

v— *f*yem\zmm'rz>£. fcxkm&&*.miz&m-c 

^OgiI^£#;;*;{iJ*3©T, gaH*tt©*«fc 40 
[0 0 2 9] 

[f£f3©flffiffi^] UTonMMRZf^cDfflmmMiZffl 

7K-Tz>*%m<Dm2L\s%nmv>wm\z&K). *?&m*-z 
[0030] <nmmi>*nmm&m2Rzfm6&& 

RSLTUlWrs. *SUS«»|«, gttMMZn,Cd 
S e,(,-,, Te, .,(,.,, (O^x^l) ©— #n?& 
SZnTe (x=1.0, y=0) tbifc#i#l/-f 

get'iirr-s 50 
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[0 0 3 1] iiaTT*t'J7lS5 X 1 0"cm-\ * 
-;M£«fft2 5cdi'/V Si IfcffiJnO. 0 7 Q • cm©« 
»#tt£WT-5, /PS 1mm, it&3 -f >^© P g/ Z n T 
e 7X/\$ l^— tfi^S.^*ffl©*« 1 ttTSffl L-fc. 

CBHCliHNOj^fti&fK 2 5*C, 5^ 
©X-y^>^(c«t0*tS : £l 0//mggiSlfc. Xy 

wm\z&&*)Wzmm-t. jss^wcjfA 

fl£OZn, Mg, Se. T e *IVi5MB EfelCi Of? 
•=>£:. 5fe-f»&£6 1 0t;*TlDa*L*HHM;Jl*lB>* 

EDTMLfct, SSi&«*3 2 OrtCTtfT, Zn 

3 2 Ot:— 5 0nmfOpfZnT 
eJ12 2£|&&Lfc. -?-©±lC2 (imfCpfZ n,. , 
Mg,. 1 Se,. l Te,.,i'77Hl (pi^tU7©i 
ft : p = 4 X 1 Ccnf') #V>TJ¥£ 1 2 

0 nmOplZ n,. , Mg,. , S e„. , T e 0 . > iJ^f FJ1 

(p = 7 x i o ,7 cm-') 3&f&&vrc:. ^<D±\zm&m 

4tlT7>H-yZnTe4S$ 1 0 nmilLfc. 
[0 0 3 2] £ ^TSElRm«, Z n T e fct/^;7*§i| 

tixi^n^i^ ^F©zn#tfcw-T£©-tM h 

(Zn-vacancy) AijSffiff »C^Sn-5. £©£©1M h 
©??£«» ZnTe©l£iH4£^Sf±Jf&5fc©TfcV> 
^n»C«t»9 K-A>hSftAL&< tfeZnTe© 

A;^^a«pS©s«tt&^-r. ;imc*ru 

S«±X«¥Sft:iR±ICXlf^^->^;^SSnsZ n 

Tei^«s©^ h*iHK±^sn-r, fi^THft± 

»Ste©fcV> (intrinsic^) ^ffii^:^.. 
[0 0 3 3] #c€fK:, nSDttf-f FJ§ 5 £ LTiPS 1 2 
0nm©nfZn M Mg,. ) Se,.iTe l . l (nl*t 
'J7©«g:n = 5X10"cu- ! ) inSi77^HI6 
ilTHS 8 0 0 nmffinSZ n 0 . , Mg„. , S e„ T 
e,., (n = 8 x l 0"cm- 3 ) *MIL-fct, nfiH 
lli:©n>?i'H7i:LTZn,Mg l ., Se.Te 
(0. 2^x^0. 3> 0. 4^y^ 1) ^Si^C-S 

©n^^9-y ^^6 iW^M^Sa^rfSliSitSfcae) 
©fe©T*0, -E-©ffifiK*^^l'ZnSe(Cjfi'^<J;5 

mz n S e tte&J^K-rs. Cinii, ZnSeft^ 

[0 0 3 4] W±©X@«:i^^fe©PgT©^©ij^r6l 
(^S^fol) ©*&^5£Sfc£0 5 IC^-T. p-ZnTel 
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«TB#> e.n-ZnMgSeTe©^5->Ke6 ±ffi£ 
T*^5£R«K— Jfe£&0. n^77H16i:M 

Z n S e ©ftf^ftli Z n T e Of fti ? * 
X 1 0"cnf 5 Tr&ofc. 

[0 0 3 5] J&gi&TSL rSftSr3 0t>- JgfcftHfLB 

>y*ffV>, 7. h7-f :/(H8 um<Dm&mm& : &Ml&V 10 

m.Um.3 7 CClrtS^Tp^ZnTe^git^^ScDll 
&«±S£f?ofc. lljSSft, Jg-a-x^v^h-ext? 
«®£x-y^>£^, p*«fiO«ffi 9 fcN i/Ti/A 
vk nilI10l:in/Ti/AuSlfL&. 
©IgKliSHT, pSOK-^>H;lJL il?©I^7C 
^ CT.H/;*7U&JR7CifD XttN, P, As, Sb§©V 
^7C^«r, nfflOH— /OMCttA 1. Ga^CDlIIJS 

7t.mxi*c\, imwimTtm u\uy>7tm) 

^fflVifc. 20 
[0 0 3 6] ±m(DXU\Z <fc 0 . *S8§« 6 0 0 ym, 

4B8 5 o /imoi/- *??-yzr&ftm&. ^mm^m^r 

aO,/S i O,^JK«Cct0 3-^w>yb, SgMSW 

a. ^Tomgsgsii 7 6 OA/cm 1 , mm$L&5 6 8 

nm. Sfc5 0'C»n^lSKlC*3tt^i!jf^*^«4 8 0 0 

[0 0 3 7] —S. i^«^18l;, «6®tt^U<5H 

ffiteftl-?^. 0 k A/cm', 1. 4 kA/cn' £it&V> 30 
lT*5ii^e., mil;pl!ZnTeOTLfci 

[0 0 3 8] <$kmV\ 2 >*SUg09£E 3 &ZfM 6 
.-. Se,„.,> Te, .,„.., (O^x^l) iL^i 
y^BSO. 8 8 4»C^!5£U ^S©ifcS3aj&IC-g-:btS-T 

-tj£©&:£ i ~ 3 *«5W»v>t x £3fcee>3 c t 

-5. RC^ 5y Hit^^TKf l/fcf StH 40 

U^STf?*.^. 

[0 0 3 9] ^MTT*^ U 5 X 1 0' 7 cm"' , * 

—)V&Wi&2 5cm'/V s , ttmMO. 0 7Q-cm©l 
^#f££*rr-5, ff£lmnu 113^ >f ©pSZ nT 
e £x/\£ I/— SfftftAftJUIiOlSIK 1 t bTtffl Lfc. 
<£fflK^fc0, #iT©yD^X#fjIfI£f?t>fc. 5fe-T. 
*®©7-yfcf>y£f?V\ #V>-?W«8}fc#£f?ofcf£. 
y^-^^x-y^>^{cJ:0^Slxfc. x>v^v>h 
KteHC 1 <!:HNO,©ig"&S££/8V^ 2 5^, 5^ 
©Xy^>^K<fc0«®£ 1 0 »mS*BlSl/fc. Xy 50 
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<t©Zn, Mg, Se, T e SrffllASMB E&lCi; Of? 
ofc. 5fe-f*«£6 1 01C3;TrjDj|&LaBttfl2JB&|lfc5!5 
Lfc. KfbB©^**^JCf?t)nTVi.5C:t&RHE 
EDTTUHBUfca, 2 0*CKT»f-r» Z n 

[0 0 4 0] g«ffi«£3 2 OTC-Jfefcffif^bfc**. 
50nmS©plZnTeI22^ftLfc. -€"©±»C 
2 umm<Dx>mz n M Mg,. l Se,. ) Te M ^7^F 
@ (p = 4 X 1 0"cnf s ) 2 &@lb, #V>TJ¥£ 1 2 

0 nmOplZ n,., Mgo.4 S e 0 .i Te,.,^ FJB 
(p = 7 x 1 0 ,T cm- s ) 3*j*ftLifc. ■€-©±KSttJB 

4il/T7>h-yCdZnSeTe*ff$l OnmH 
HLfc. jfctflc. nSW-fHl5i:LTf$12 0n 
m»nIZn,. 1 Mg,. ( Se,. 1 Te 1 ., (n = 5xi0 
"cm"') tnS^7-yH16tLTfS8 0 0nm©n 
lZn 11 Mg 1 . 1 Se,. ( Te,. l (n = 8xi0"c 

m- j ) &mxmmLK.'&, nmnm£<z>^>5>£r hm7 

<t L/T Zn.Mgi-.SeJe,., (0. 2^x^0. 

3. o. 4^y^i> frzfczmmaj&m&i&f8.i,ft 

(0 3#M) . 3>^* bm<D s t L i$*'rVTmmt2 X 

1 0"cnr s T&ofc. 

[0041] &L±<oj:m&i&z-it&m-e<DmT<Dmij$\ 
OfcfcSrffl) ©teT£&te, UMi traits 5 ©y 

yyiz^tl, fe?f»linM©^77H16i3>^ 
^ M7 <fc©#®£^l:iiiS'>LTU£ (0*©*l?n?* 

[0 0 4 2] tag£3 0<C-5£K«#bB 

r, tx^y— ;pt©fi-g-x»/?t> h&fflVitx-yf 

>^Srf?Vi, X h'?<^M8 tfm©lSi2JB«j££J£j£U 
fc. -t ©fgXhr^XA£MOCVDj£S*Pl;:#AU * 
«i&&3 7 O'CfC^V^Tp^Z nTe^JK^il8©iS 

*ISX-yf>m pSfiWS 9 ICN i/Ti/A 
vu nfl!l*il 0IC I n/T i / Au^Iflfe. 
[0 0 4 3] fiUiOXSI:: «k 0 , 6 0 0m, 

i8 5 0 um<DU— tf^-y^HSEtam^i^ofc. $ e 
JC, *SfgSK&TaO,/S i O.^^ICiOn-T- 

-<>^l. s8B^it*&9 s%\zm&LT*mi*u— !f 

WVOmWtmm 5 8 0 A/cm' , ^JiJ^S 5 8 8 n m. 

*fc5 o , cfti^smic^Jtsi!if^^«3 6 0 ommo 
[0044] mffi.mmm\z, tm^v-fs. h» 

St. Sfc«S i 02Sr^fflLfc^©^faT©«fiSKfB 
«2. 4kA/ci', 1. 7 kA/cm' titSV^MTfe-Svl 
<h*^. S^lCp^Z nTe«rfigfflb/t^tJr«tO* 
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[0 0 4 5] <nmm3>*nmM*:m4Rztm6$:& 

,-, S e f ,,.„ Te, .,,,.„ (O^x^l) tVTc^m 
ORiCl~3Sjaj*C»V»Tx**«>*Ct«tT€f*. Z. 

tihmmm2mm. mz?yy ^miz^xmmvrz^ 

CO 0 4 6] aiTT*ty7il«5X 1 0 ,7 cm \ * 10 
-)V&mg.2 5cm 1 /Vs, tkiaftiO. 0 7Q-CD1©! 
^ftttftW-f-S, J¥2 1mm, IS3-f >f©pf ZnT 
e 5rXA&l/— tfifgafi£fifflO»« 1 t hxmm b&. 

mmizmtzr), ^©yut^iissfTot. stir, 

^-^ilftXy^^KJtOR^b*:. xy^-vr>h 
l:UHC 1 <hHNO,CDil-&«*fflV^ 2 5*0. 5#W 
©Xy^^JCiOafflft 1 0 tfmlgiSlfc. Xy 

IP££»;:S«*;^Ki&ttW\ riEfijprtKffA 20 
U MJET«Cffij$b*i. JRtt£B 
WZn, Mg, Se, T e ftffi V^MB E&K ± Off 
ofc. 5fe-TS«*6 1 0 t Cit?JD^L^®^k^*^* 
bfc. WUkm<Dm£&7c±\Zftt3tlT^2>Z.}i&RHE 
EDTffllSSLfc^. g«iS&ft 3 2 orjcTtfT, Zn 
#T&ftMllJb*i£«®©Sgilttft&;lfc. 
[0 0 4 7] S«)S&£3 2 O'C-^lr^bfc**. 
50nmdOplZnTeI22S^lfc. ^(D-hlC 

2 jimSCpSZ n 0 . , Mg,. , S e t . , T e,. , p y y \* 

m (p = 4X 1 0"cm') 2*iIL, 30 
0 nmOpiZn,.,Mg,. l S e,. , T e 0 . .^f-f KJg 
(p=7 X 1 0"cm J ) 3ftJ&Sb£:. ^©JiKffiteJg 
4iUT7>H-yz n ( .,Mg,. I Se ( .,Te,., ftjp 

3 1 0 nmailfc. nM%1i^ H@5i:bT 
JP£ 12 0 nmOniZn,. iMg,.,Se,.,Te 

... (n = 5xio"ci-) imMiryy PM6 £bT 
W£ 8 0 0 nm0nlZn D ,,Mg,. ,Se,.Je 
... (n = 8 x l 0 ,T cm-') ftKS**Jlb;£|g. nflht 
&t<DZi>?!7 M7il/TZn,Mg,. 1 Se,Te,., 
(0. 2^x^0. 3, 0. 4^y^l) A>e.&5fS#* 40 

* UT5SS«2 X 1 C'cm-'-Cfcofc. 

[0048] &±<Dxm&mtt&m-?<DmT(Dmjffi>} 

fM7 fc©*Bi*»K*4>bTV»* (E4>©*EPT* 
[0 0 4 9] j£Si&T«. i&gft3 0«C— JfcKlfia$bB 

r, ii?;- ;pt©ii-&xy^--v> hSffiv^i^f 
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fc. ^©&Xtf^XAftMOCVDj5£§*pKzlAU * 
«iS«3 7 0tt*V>TpS!ZnTeOtitlWi8O 
S&SBicSftfToifc. 

[0050] fi-s-xy^-^h -ex trass 

I9f>m P«fi«lS9i:Ni/Ti/Au, n 
«tl 1 0 K I n/T i /AuSJWUfc. #lS8§ft6 
0 0/xm, i@8 5 0 um<D U—tf^y XftfeMb*:. #g 
SSSBftTaO./S i O, £tJURCJ: 0 3— ■jr-f >^ 

[0 0 5 1] £©£5f;:bTffcgi$nfc3fiTte. ^rST? 
OttttHttl. 2 k A/cm 1 , ^gM5 19nm, * 
it 5 OtJiDiSa»fcfc»Si!rfts#A« 1 8 0 OWflBOtt 
ftMft^bfc. ifcSttiil/T7>H-^Zn,.,Mg 
o. i S e 1 ., i Te,.,,^^fti^l;H 
lkA/cn'. ^gft*4 5 8 nm, 5 0«CJn5£Si 
*K*»*ftfP**tt 1 9 0 0P#M©ttf£*^bfc. 

[0 0 5 2] *8K«t9pJS£. SfcHctetfU-f 5 KM 

Jig. JfcBS i O,*0«»tt»» ft ttfflb 
aT?©*MBMttt-t*H?ft2. 7 k A/cm', 1. 9 k 
A/cm' tiSmfiT!* Si&BlCp^Z nT 

e&mmi,tcz\t\z&r)&wmnmmz-z>ti. i&mu 

[0 0 5 3] <£»«4>#*JIK0!I£. H7*#MLT 
[0 0 5 4] H7HU *»fliO¥»flEl'— tf^gftW* 
[0055] IH" X2 0 x 1 0mm'©2*7cX'f7f 

7K.il, 3 ■o<DT3 s m®m&.¥mvt 

v— *fmm 12-14, &&mmm^®w®& is, f 
-AMvtmmsiw i 6 , Kttfcm&mm 1 9 fts*«^ 

fT«#©t>&-tKX (6X8X4cm s ) ©/Jn^2^7C 

4 6 0 nm©*|#l/-!)ll 12,52 

0 nmO¥iW(£l/- tFggl 3%Xfi6 3 0 nmO¥l* 

ite.n^^«3tsspssei 8icT-g-^u, «waa&© 
Ttft^-r^.. 

[0 0 5 6] 2^7tX-f 7?7K1 1(SS i ^XAtt 
V-f ^n-7-»fe^ftfflViT^Snfcl 0 0 7JH^© 

1 6 x 8 mi' x©*fi7-f f ^ e, & &mmm 

(af%MW®& 15(J, m& ( 6 3 0 nm) If ft. ftfi 
(5 2 0 nm) tit$g. fffi (4 6 0 nm) fitftftifc*© 
2ik7nX-f 7f 7K 1 HCiUm-r^. 

i9it m7K-&xz> : b2#i7c\zmm-2nrcMm$:ft?2> 

gl 6 -T?h*-A?fcftl£tf ae*tbT^& 

js^se i 9 ar^^T, c©s^ 
®ir«®^fttc2^7c^<^^7ix'r i i©x-f^^ 
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[0057] ^10^51:7^5-1/- v%mm&£.& 
«i*s!8Mii««i»6nfc. io 

[0 0 5 8] iOfS«^gi2 3(t A-y^n 

■f g©©iB®fit ffi«r o h p V y - > tt&^-r-s ^"D 

[0 0 5 9] <§l|ffi0!l5>#gy60d£. 08SM9* 
[0 0 6 0] 08«, tttm<5- t^U^^ 

^mup-h (pmma) -e^^n^^r-f 

7"7Xf-f v**7r-f A* (GI-POF) ©^/hfeSt 
J**fe*«6 0 0 nm£UF Oftfc 5 6 0 ~ 5 7 5 nm) 

■r-5IS*-»4, ^mld^W^E^riTVifc^ 6 0 0 nmM 

&*#tfc!|&«H£V> 6 5 0 nm#ig©JgSTl^— tf^«-T 
SInAl GaP^<D®ttJl£WT&¥g#l/--!f5iiT 

±©^gS££i§£i±-S£fc£<h«^*©©T^<=>S/ 30 
NitoWKTU eS1f«»m*tt*^b<<£TbTV^ 
fc. Z.<Dtctt>. 3 kmJ^±©K!$£fteiilT-5K:teei£ 

[0 0 6 1] cmfcfcfU K^ffiOTlTlft^bfcJ;^ 
*5S^^-r^^ffiS**5 60~575nm© 

ntt, «e*0. 3~1. 0 dB/mSS"C*ofceiSm 
&£0. 0 5 dB/m^T^l^M-rSClt^ffi* 40 
3. £©R#©£i£?&i§££ji.« ! b ; 5<>:2 GHz • kmi* 

SD. ££*©**) 4 0 ofg«cM-r-5ct*^$nfc. 

[0 0 6 2] H©Ct**flcWfc56^*i:, t£*OJj?U 
*?;M*7£U U— hT»7r-f/X (WT, POF) 
*JBH&#e»5';*T'AK:#V»T, 3 km£U:©iEg6© 

gaai(ifc^v»Tt>3F»t!te*cfcTr**. tot, * 

CCD^e2|->X^A«, W«ifi£IPMMN&LAN (Loca 50 
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1 Area Network) JriJV^T, gfl&Jg £ fc U < «g 

£^<V>-fnfr©ei&8l©'>&< 3 km« 

±, S^b<H5kmtt±fl0 1 OkmOTOg^O* 

<b©-ea&5. 

[0 0 6 3] H9K*0— ^©^K^-rfte 

SIv'XxAtt, t*OS i 0,3Z.«CinirB, 0,-^Ge 
0,S^bTMLfcJt7r'fA6 OfcJBUfcgfWft* 
^©JteSI^T-AtiiBOPOF 5 3£fflV>fcj&0A# 

[0 0 6 4] J0A#«©3te2l->X5 l AH, fpi®^©« 

^aa«s*Ft3niA#A (-mmm 6i^joa#b 

(*7^7- >i0 6 4 ©fi^i£§fa3g* 5 5 

«*t£«#i£g{ISB!i* 5 5 ©gftjfi^ 5 2 -tftJMI*£ 

X^M^^y^-M 6 21>77i?->5>J « 
BftMBtt) 6 3, 3>tr3.-^SB*6 5T?aw-«t*. s 

fflV»*. lDA****i6»'s©**«Da*^'tt©lnA#'v 
CDf^47 7^->5'J 6 3^n>tfa.-^6 5©+ 

*wt«*as««i* 5 5 ©4*»*l^— !f 3£M 5 1 TftM 

'MUfBS'Wl'U **6»^»te©lDA#©«^2ISmaS* 

5 s^tmnAmznz. jnA#©«^i§§«sg* 5 5 

©*NWH/-1fS»5 1 ttgfcKffl 1 Ti£^fctfc«6©*>© 
SrfflViS. E9<C«, »A#**eSUil 5 4 KJDA#A 
BbjWJllAbTV>fcV>J&*, 1 TtfftfiUh 

n«, MJCl~2«fJi#) jfttjDAbTVi*. 
[0 0 6 5] ±3£©«fc-5K:, P O F 5f*7 r-f A 

y^/*rtK*tt*«**«HIH£J&:<&. tot, JDA#& 

£flre£«ftfcXitU ifi»5 8Tfl§CS/N^ 

AlrSft-T. C©«k'5^:*fttt^*d^fT)bnTUfc*<, 

**wo*w#p— !fsi«5 is.^^int^i;fc«ig© 

SJtSf 5 2 <tPOFe2lia5 3 $:fflVi, 6 0 0nmW 
T©i£S©ft£«^ej£i*#<h-r5££T. *©J:5ft 

^fijSv'X^A^fii^T^s. 

[0 0 6 6] H9*«*-r±5fc. *^*i«ffclrWItgi: 
-r-5^e2l->7.^AlC*5ViT«. Sii5 7, 4>iNIA 5 
6,JDA*6 1, 6 4^tT*^C5fi*l/-lfSl 
5 1 *i%tg-r^> 6 0 0 nm«T©&R©3teS«*£Lfc 
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«fc3fcfl£#©6 5 0 nmftifi©»ft03t*ttM*ci:Ufc» 
-&iCtt^. 4 6 0~5 3 5 6 0~5 7 5 nm© 

$L&<D%*M&t Ltcm&PO F 5 3 lCi5tt-5ft©£i£ 
»{feH0.1dB/mtfi<ftO« IUb3£^©ft£-tfr 

>^tlW©LAN (W£F*Ofrim) Kb^H/Jl© 
m&fcb<h$ftfcPOFir«fc.5} , £ji{i*>> h<7-^*^ 

fc. EP%. POF£iig5 3 izm5 7 0 nmCDgiS©^ 

S/NTjHn-5fcae>, 4»««&^STKfc<IBIBIb-T« 

g-c£&©T&£„ £;iT&jgrf^£te, ci©jte2i-> 

X^A©^M«±^W*^©I 1-V«{b-&%*^#:1/ 
— tf&mizmfe-ZtLT. 5 6 0~5 7 5 nmC9i£S©ft 
*»JB"C* * fc S «I I 1- VUMs^flfeiMMt: W-lfSB* 
ffiv>Tfc«tv>;£T<£-5. b*»U *%eg#*tfiSbfcRS 

0 -c«s©PiTi 1 -vi mfc&m*&fr u-^mmsin \z 

fl/?!©JL&*©&53taii£JLfflbTV>&V>. 

[0067] Mmm&m&mwiM 
\z. z\z\frt>poFfcm&&m*&n&'MM. it\$m&. 20 

4£Krt£«Kg^T#&©fcPOFesii&5 3\Z£Z> 

WL&$}5 7 0 nm©^g2lOfiJ^T$.l5. POF^)t 

•S^T©3c«^Jrlnx. <p«M8*#*l>fcv>#\ 

[0 0 6 8] 0 Sftfi^lC3t-*^^«5 9 30 

*^bT^^ilniA^©ffi#©SS*fT^«l^&* 
bTW5*<> £©«fc5fc*P!ji£»::<fc?K AffrtOLANi 
BrlTrt©LANt*^^©eii^^bT^-t?^ 
•5. 

[0 0 6 9] £©J;5K:, *^i«D¥i#:l/- tfgB© 

poF^ffiVifc^ffiTKttflgTStffe^am^ 

«fc £ 6 0 0 n m WT©^tBfeS©^ag©SIS« P O F * 

ftmtt?ttn<Dft¥tm-e* ^©&/Mss!«&i&s (x 40 

0. 1 dB/mKTtaSSl) *«6 0 0 

[0070] mxmt-yy^ nv>* -iu\z 

ttLTtfV *^)l*?7i7V U-h (PMMA) <D%~7 
r'f/Xt*«g93&»*S-r*56IR«*5 60~575nm 
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**S6n**ifv *3m\z&%*m><kv--- tftPOFt 
•5. 

[0 0 7 1] 

BS9i©J»*] *58WKJ:»3. $«Ti^a»)iZnTe 
miSft*«±»w, ZnCdMgSeTeSittflU p 
iZnTe «ra?fj&jUI£m>feII-VI*¥*fici'- 

[0 0 7 2] *fc*«9!*«V>Tf|«-r**1iI«i«4pill 

LAN , *-HM*-f>^3* 

£K U0A#«. 367 r-f m>W D&£©#ifiT©fa 

teTummfc ->t. t- a * jt ttm*-5 . 
[s®©ffimj&itt^] 

[01] *M#x*;p*--i:*frP)fcft©Wffi*art-H. 
[02] tf©A*>K^ig€r*fc-r«lK0. IE 

[03] ¥m&u— \*m&&&t)-r®mm. *e 

[04] *i»flck— tf©M>h*^ifi&«t>-rsiBS0. ic 

[05] *m&\,— ?mm&\*i<Dte : ?fe&.&&t>'t 
0. «E#tt&^ssc. «t«itts«ja>e©p— tffiiiaiE^ 

[06] #«micu— *f«jat*mai«***?-r3itTws 

til£0 

[0 7] Eilfc^gS©8flii&££fc-r0. 
[08] ^7Xr^7 *7 r-r^oeamufcwttar 
0. 

[0 9] *»W©¥^1^— tf^©«i:POF$:a^-&fc 

[«Hf©lftfpi] 

ja. 7-3>^^hs, 9-pfi!i«s, 1 

0-nflJ«ffi, 1 I-Z'Atc*^ -jfTV'i * 12, 1 

3, i4-¥S*w-if. 1 5 -mjgiflreiMfiigm. 1 

17-Xi"J->, 18-ft 
Klggt. 1 9--3t»iEtl*««, 2 0-1/- IfJt. 




[03] 

m3 




[0 4] 

m4 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Semiconductor laser equipment characterized by including a cladding layer which has a presentation of ZnxMg1-xSey(1- 
x) Te1-y (1-x) (0<=x<1) formed so that a grid match condition might be substantially fulfilled with this substrate in the p conduction 
type ZnTe single crystal substrate upper part. 

[Claim 2] y of a presentation of the above-mentioned cladding layer is semiconductor laser equipment according to claim 1 
characterized by being abbreviation 0.5. 

[Claim 3] They are claim 1 term which a barrier layer formed so that it might be inserted into the above-mentioned cladding layer 
consists of a presentation of ZnxCd1-xSey(1-x) Te1-y (1-x) (0<=x<=1), and is characterized by y being abbreviation 0.884, or 
semiconductor laser equipment according to claim 2. 

[Claim 4] Forbidden-band width of face of this barrier layer [ in / a barrier layer formed so that it might be inserted into the above- 
mentioned cladding layer has a presentation of ZnxMg1-xSey(1-x) Te1-y (1-x) (0<=x<=1), and / a room temperature ] is 
semiconductor laser equipment given in claim 1 and the 2nd term which are characterized by being smaller than forbidden-band 
width of face of the above-mentioned cladding layer at least 0.3eV or more. 

[Claim 5] Semiconductor laser equipment according to claim 1 to 4 characterized by using p mold ZnTe for an embedded material 
of a current narrow segment. 

[Claim 6] An image display device characterized by having claim 1 thru/or semiconductor laser equipment of 4 as the light source. 
[Claim 7] The above-mentioned semiconductor laser equipment is an image display device according to claim 6 characterized by 
having resonator structure of a gain guided wave mold or a RF superposition mold. 

[Claim 8] It is the lightwave transmission system which consists of the transmission line which consists a signal transmitting means 
transmit a lightwave signal according to this light source, including the light source with an oscillation wavelength of 600nm or less, 
a signal receiving means receive a lightwave signal from this signal transmitting means, and this signal oscillation means and this 
signal receiving means of a plastic fiber which transmits an epilogue this lightwave signal, and is characterized by for at least 1 of 
the above-mentioned transmission line to have a length of 3km or more. 

[Claim 9] Transmission loss of the above-mentioned transmission line in oscillation wavelength of the above-mentioned 
semiconductor laser is a lightwave transmission system characterized by being 0.1 or less dB/m including a lightwave signal 
dispatch means to send a lightwave signal by semiconductor laser, and the transmission line which consists of an organic materia! 
which transmits this lightwave signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is concerned with the equipment adapting a semiconductor light 
corpuscle child and it, and is concerned with semiconductor laser useful to the optical transmission system which makes an optical 
recording regenerative apparatus, an image generator, an optical-information-processing terminal unit, or a plastic fiber a signal- 
transmission way especially. It will be concerned with the semiconductor laser and light emitting diode using an ll-VI group 
compound material which have oscillation wavelength in an ultraviolet wavelength region since visible, and equipments, such as an 
image display device which used semiconductor laser for the light source, if it states in more detail. 
[0002] 

[Description of the Prior Art] Now, the semiconductor laser which operates by the wavelength range 600nm or less is not put in 
practical use by any methods other than the so-called SHG method which generates the high order harmonics of light using a 
nonlinear optical crystal. Recently, research of the ll-VI group compound semiconductor laser which uses GaAs for a substrate and 
consists of ZnCdSe as ZnMgSSe and a barrier layer as a cladding layer on it is done. Here, the semiconductor material which 
consists of an element (the so-called II group element) which an ll-VI group compound semiconductor shows oxidation states of 
+2, such as alkaline earth metal (for example, Mg) and a zinc group (for example, Zn, Cd), and an element (the so-called VI group 
element) in which oxidation states of -2, such as chalcogen (for example, S, Se, Te), are shown is defined. However, since rapid 
performance degradation happens at the time of laser actuation, the life of bluish green color semiconductor laser which uses a 
ZnMgSSe system semiconductor for a barrier layer, and is realized stops in several hours, and has come to acquire the life of 
10,000 hours or more which is a product level. 

[0003] On the other hand, the p mold ZnTe is used for a substrate and two light emitting devices which carry out the laminating of 
the above-mentioned ll-VI group semiconductor, and change on it are known. The first example (refer to JP.57-26491.A) is related 
with the light emitting device from which the second example (refer to JP.04-133478.A) is constituted by the presentation of Mg1- 
xZnxTe (0< x<1) on a p mold ZnTe substrate about the light emitting device constituted by Zn1-xCdxSeyTe1-y (0< x<1) on a p 
mold ZnTe substrate. 

[0004] the barrier layer to which the first example consists of n~Zn1-xCdxSeyTe1-y on a p-ZnTe substrate - further - the barrier 
layer top concerned - n+-Zn1-x'Cdx'SeyTe1-y - ' - it is carrying out lattice matching, respectively and carrying out a laminating, 
and the light source with a luminescence wavelength of 650nm is realized. However, in this example, the luminescence wavelength 
of the light source realizable since the band offset between a barrier layer and a cladding layer cannot fully be taken was restricted 
to the near infrared region near 700nm, and had the serious defect of not functioning as a light emitting device of a visible region. 
[0005] On the other hand, the second example carries out the laminating of the cladding layer which consists of p-MgO.5ZnO.5Te 
on a p-ZnTe substrate, the barrier layer which consists of MgxZn1-xTe (x< 0.5) of undoping, and the cladding layer which consists 
of n-MgO.5Zn0.5Te to this order, and luminescence wavelength realizes a semiconductor light emitting device (490nm (x= 0.25) or 
540nm (x= 0.1)). Here, the energy band gap Eg (unit: eV) of a barrier layer and the relation of the luminescence wavelength 
lambda (unit: nm) are expressed with a degree type. 
[0006] 

[Equation 1] Eg=1.24/lambda It had the serious defect said that production of the light emitting device which crystal quality 
becomes inferior since it cannot be satisfied with - (formula 1), however the 2nd example of the grid match condition of a substrate 
and a crystal, therefore can be equal to practical use is impossible. That is, since many crystal defects existed in a barrier layer, 
even if there was much loss of the carrier (an electron, electron hole) which should be essentially contributed to luminescence and 
it emitted light, in connection with the temperature rise of the crystal accompanying this, the grid mismatch between a barrier layer 
and a cladding layer was puffed up, and it had the problem that much more crystal defects increased within a barrier layer. 
Therefore, even if it constituted light emitting diode based on this example, the life was short, and even if it constituted 
semiconductor laser further, the numerousness of the crystal defects which exist in a barrier layer or a cladding layer to laser 
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oscillation was almost impossible. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to offer the ll-VI group compound semiconductor laser which has the engine 
performance of practical use level, the technical problem described below needs to be solved. 

[0008] First, with the ZnMgSSe system laser element using a GaAs substrate, it is unavoidable that the concentration of a crystal 
defect becomes remarkably high in near an interface with a substrate in response to the effect of the thermal strain generated near 
the substrate interface, the inconsistency of a valence electron number, and the hole in three layers of Ga2Se formed near the 
interface (technical technical problem 1). it - in addition, since it is difficult to make electron hole concentration in the p mold 
ZnMgSSe high to three or more [ 1017cm - ], control of the temperature rise in the element which cannot lower the electric 
resistance of an element but happens at the time of current impregnation is difficult (technical technical problem 2). Moreover, since 
it is necessary to use ZnCdSe with a lattice constant bigger 1 % or more than a substrate for a barrier layer, the big compressive 
strain has started between the barrier layer, the lightguide layer, or the cladding layer (technical technical problem 3). Therefore, at 
the time of current impregnation, a rearrangement increases by making into a source the stacking fault generated at the time of the 
misfit rearrangement generated with disconnection of the thermal stress near the interface, or growth, the growth is accelerated 
with the temperature rise of an element, and it comes to penetrate a barrier layer (growth of a penetration rearrangement). By 
making this into a trigger, an atomic rearrangement is caused so that the stress by the big compressive strain in a barrier layer may 
be made to ease, and making a laser element result in destruction is clarified by the experiment. So, in the present condition, the 
life at the time of the room temperature continuous action whose life of ZnMgSSe system bluish green color semiconductor laser is 
a product level has come to reach in 10,000 hours or more. 

[0009] The ll-VI group semiconductor laser which used the good ZnSe bulk single crystal for the substrate on the other hand in 
recent years is reported (ELECTRONICS LETTERS and Vol.31 No.16 (August 3, 1995 publication) pages 1341-1342). This 
reference prepares the barrier layer which consists of ZnCdSe in the n-ZnSe substrate upper part, it forms the lightguide layer 
which consists of ZnSe so that the upper and lower sides of the barrier layer concerned may be inserted, and it teaches that an 
open example and its oscillation wavelength are set to 485 thru/or 517nm in the semiconductor laser which forms a ZnMgSSe 
cladding layer and becomes so that the upper and lower sides of a lightguide layer may be inserted further. In this semiconductor 
laser, while forming a cladding layer by ZnMgSSe in consideration of lattice matching with a ZnSe substrate or a ZnSe lightguide 
layer, it forms as a quantum well layer (pseudomorphically-strained quantum well) which consists of ZnCdSe which does not carry 
out lattice matching of the barrier layer to a ZnSe lightguide layer. 

[0010] However, also in the semiconductor laser which this reference indicates, the consideration to the problem resulting from the 
grid mismatch of the substrate and barrier layer which were looked at by the 2nd above-mentioned conventional example was 
inadequate. That is, in the ZnMgSSe cladding layer which considered and adopted lattice matching with the substrate or layer 
which consists of ZnSe, S which is one of the configuration elements escaped from the cladding layer by the height reason of the 
vapor pressure, and the temperature rise which can be set working [ the manufacturing process of an element, or an element ], and 
the new phenomenon in which the stoichiometric composition of the cladding layer concerned collapsed by this (an unnatural hole 
is generated to the site containing VI group element) was found out. As a result of this phenomenon's arising, the lattice matching 
between a ZnSe substrate or a ZnSe lightguide layer, and a ZnMgSSe cladding layer is spoiled, and each layer applies the stress 
which makes the mutual crystal structure distorted, and it suits it. It rises as the desorption of S from a ZnMgSSe layer progresses, 
and in each class, growth of the rearrangement (crystal defect) which made this energy driving force advances, and the strain 
energy produced between such layers degrades an element. 

[0011] As mentioned above, the ZnCdSe barrier layer has inhibited generating of the rearrangement in a layer by adjusting the 
difference and thickness (60-200A) of a lattice constant with a lightguide layer, although originally joined on condition that the grid 
mismatch to the ZnSe lightguide layer. However, unexpected compressive stress is applied to a barrier layer by the crystal 
structure of a ZnSe lightguide layer being distorted by impudence of a grid mismatch with the ZnMgSSe layer accompanying the 
desorption of S, and the element engine performance deteriorates quickly (above-mentioned technical technical problem 3). 
[0012] Furthermore, since it reaches to an extreme of difficulty upwards and fertilization technology is not established, either, 
production of the ZnSe single crystal of quality sufficient as a substrate for laser elements has the big defect that acquisition of a 
cheap and good crystal is impossible (technical technical problem 4). 

[0013] Current utilization also of the ll-VI group compound semiconductor laser which used the ZnSe single crystal for the substrate 
from these reasons has come to be carried out. 

[0014] This invention solves the above technical technical problem, and aims at enabling offer of the ll-VI group semiconductor 
laser oscillated in a 700nm [ 400 to ] which has the engine performance of practical use level visible wavelength region, especially 
the 600nm wavelength field in which utilization was made difficult. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, p-ZnTe of cubic ****** structure is 
used for a substrate material, and ZnMgSeTe is used for a cladding layer, respectively, and it chooses so that parenchyma top 
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lattice matching of the ZnMgSeTe presentation of a cladding layer may be carried out to a ZnTe substrate, and ll-VI group 
semiconductor laser is formed. The advantage is as follows. 

[0016] 1 . If the p mold ZnTe which is the same ll-VI group compound semiconductor as a material which forms resonator structure 
for oscillating a laser beam is used for a substrate, compared with a case where a GaAs substrate is used, generating of a thermal 
strain in a substrate interface can be controlled. Moreover, since the adjustment of a valence electron number can be taken 
upwards and three layers of Ga2Se are not formed, generating of defects, such as a stacking fault generated in a substrate 
interface and a rearrangement, can be controlled (improvement of the technical technical problem 1). 

[0017] 2. Since sulfur (S) can be removed from a configuration element by constituting a cladding layer from ZnMgSeTe, stability 
on parenchyma of stoichiometric composition of a cladding layer (namely, crystal quality which does not cause trouble to laser 
oscillation) is securable. Moreover, series resistance of the p side clad is remarkably improvable by joining a ZnMgSeTe cladding 
layer of p conduction type, and a ZnTe substrate (or buffer layer) of p conduction type. That is, since the energy difference of a 
valence band between a substrate and a clad is as small as 0.3eV, since a resistance component at the time of a hole injection is 
made to two or less 10-3ohmcm, generating of heat can be controlled, and the temperature characteristic of an element can be 
improved notably (improvement of the technical technical problem 2). 

[0018] 3. By adopting a p-ZnTe substrate and a ZnMgSeTe cladding layer, element structure is producible so that a grid match 
condition may be fulfilled, until it results in a cladding layer of the barrier layer upper part from a substrate. Thereby, generating of 
stress by distortion near the barrier layer can be controlled completely (improvement of the technical technical problem 3). 
[0019] 4. Compared with ZnSe, production of a good crystal is easy for a ZnTe single crystal, and acquisition of a single crystal to a 
good top with mass-production nature cheaper than GaAs is possible for it. Therefore, since a technical problem of the 
conventional technology is conquerable entirely if this invention is used, ll-VI group compound semiconductor laser of a low price 
which has engine performance of a product level is producible (improvement of the technical technical problem 4). 
[0020] Next, a basis which uses p-ZnTe for a substrate material, uses ZnxMg1-xSey(1-x) Te1-y (1-x) (0<=x<1) for a cladding layer, 
respectively, and forms ll-VI group compound semiconductor laser is explained with reference to drawing 1 . A rough value of a 
lattice constant and relation of forbidden-band width of face to a room temperature (25 degrees C) of a crystal of an ll-VI group 
system compound semiconductor which this invention person computed are plotted by drawin g 1 . Reasons which showed data of 
a lattice constant as a rough value here are [ that a lattice constant of a crystal changes delicately with the environmental 
temperature strictly, and ] sufficient precision for a production indicator of semiconductor laser equipment of this invention, lattice 
constant (rough value)-forbidden-band width of face for every compound - it is [ in ZnTe / in 6.10nm - 2.26 eV and MgTe / in 
6.30nm - 3.2 eV and MgSe / in 5.90nm - 3.5 eV and CdTe ] 5.67nm - 2.67 eV in 6.05nm - 1 .7 eV and ZnSe at 6.48nm - 1 .44 eV 
and CdSe. 

[0021] When replacing with Mg some II group elements [ at least ] Zn which constitute a semiconductor layer which becomes ZnTe 
so that clearly from drawing 1 , a lattice constant of the semiconductor layer concerned is brought close to it of ZnTe by replacing 
some VI group elements Te by Se. Moreover, also when replacing Zn by Cd, a lattice constant of the semiconductor layer 
concerned is brought close to it of ZnTe by replacing some VI group elements Te by Se. On the other hand, forbidden-band width 
of face of a ZnTe semiconductor layer narrows as it replaces Zn with Mg and it replaces breadth and Zn by Cd. this drawing to a 
cladding layer - ZnMgSeTe - a 4 yuan system - or - MgSeTe - a compound semiconductor of a 3 yuan system - a barrier layer 
- ZnCdSeTe - a 4 yuan system - or - CdSeTe - probably, it will be clear with constituting 3 yuan from a compound 
semiconductor of a system that a substantial grid match condition is fulfilled on a ZnTe substrate, and semiconductor laser with 
high carrier ****** effectiveness to a barrier layer can be realized. 

[0022] this invention person explains as follows an advantage which constitutes semiconductor laser equipment combining a 
parenchyma top lattice matching ZnxMg[ this / a p-ZnTe substrate and ]1-xSey(1-x) Te1-y (1-x) cladding layer (0<=x<1) based on 
data shown in drawing 1 . Although it is requested that a cladding layer should have bigger forbidden-band width of face than a 
barrier layer, it is because according to this invention a cladding layer presentation which has forbidden-band width of face of 
sufficient magnitude, and carries out lattice matching to a ZnTe substrate can be easily found out even if the value becomes more 
than ZnTe with the presentation of a barrier layer. Namely, what is necessary is to think that one mol of compounds of a system of 
4 yuan consists of ZnTe which are MgSe which is y (1-x) mol, MgTe which is a mol (1 (1-y)-x), and x mols to a ZnxMg1-xSey(1-x) 
Te1-y (1-x) cladding layer, and just to solve the following simultaneous equations to the forbidden-band width of face EgCL for 
which it asks to a cladding layer. 
[0023] 

[Equation 2] 5.90y(1-x)+6.10x+6.30(1-y) (1-x) =6.10 - (formula 2) [0024] 

[Equation 3] 3.5y(1-x)+2.26x+3.2(1-y) (1-x) =EgCL - (formula 3) A grid match condition [ in / in a formula 2 / a room temperature ] 
and a formula 3 are based on the viewpoint of forbidden-band width of face, respectively, this invention person found out that the 
semiconductor laser equipment which consists of a parenchyma top crystal defect free-lancer's ll-VI group compound was 
realizable by forming a cladding layer by the presentation computed from these formulas. 

[0025] Still more desirably, if above-mentioned y is brought close to 0.5, a presentation setup of a cladding layer will become easy. 
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As for y in the cladding layer presentation from this point, considering as abbreviation 0.5 is desirable. Moreover, when considering 
as the so-called deformation amount child well structure which does not carry out lattice matching of the barrier layer to a substrate, 
some lattice constant difference (a, -0.02<a<0.02) may be given to a substrate so that stress compensation may be performed by 
the cladding layer joined to this. At this time, the right-hand side of the above-mentioned formula 2 is set to 6.10a. 
[0026] now, the optical disk unit and small highly minute image display device which are not in the former and have high-density 
storage capacity when above-mentioned visible region semiconductor laser is used for the light source - or if it uses combining a 
plastic fiber, the system [ that LAN (short-range intrinsic-light communication link), light INTAKONEKUTO between boards, a 
subscriber system, etc. are familiar and low price ] for optical communication is realizable. 

[0027] As this example,. the example using the semiconductor laser in connection with this invention is stated to the light source for 
image display devices, and the light source for optical communication, respectively. The highly minute projection mold display 
which used the digital micro reflecting mirror in 1993 is announced about the former (SID93DIGEST, 47.6 Late-News Paperpp 
1012-1015). the costs which the deterioration life is as short as less than 2000 hours (three months), and moreover start exchange 
although 1kW Xe or a metal halide lamp is used for current and its light source - 1 time - the number of ** - it is as expensive as 
10,000 yen. A life of a lamp can be sharply lengthened by using the blue by this invention, green, and red semiconductor laser for 
the light source, moreover, an equipment configuration is simple - and low-pricing can also realize that it miniaturizes, therefore the 
image generating section and a display screen can be separated etc. Moreover, since large few electrification can be achieved, the 
product which suits the future needs also in consideration of pair environment nature, such as energy saving - sharp reduction of a 
maintenance charge is attained - can be offered. In addition, of course, it can apply to the various light sources for a display, such 
as the light source for a liquid crystal projection mold display, etc. [0028] Moreover, about the latter, current marketing of the plastic 
fiber (POF) is carried out, and optical transmission systems, such as LAN (local area network) of a low price, are in a commercial 
scene, and are beginning to turn. The laser light source of the optimal wavelength (560-575nm) which can take adjustment does 
not exist in current and the transmission loss spectrum of POF, therefore an orange light emitting device or red laser is substituted. 
However, since transmission loss becomes remarkably large and it leads to a price hike of a system when these light sources are 
used, an improvement of the signal-transmission engine performance is desired strongly. Since transmission loss could be reduced 
sharply and the transmission band was expanded when semiconductor laser with an oscillation wavelength [ by this invention ] of 
about 570nm was used for the light source, the extensive improvement of a transmission characteristic was able to be made. 
[0029] 

[Embodiment of the Invention] The gestalt of desirable operation of this invention indicated on the following example and its related 
drawing explains this invention to still more concrete and details. 

[0030] <Example 1> this example is explained with reference to drawing 2 and drawing 6 . This example is related with the 
semiconductor laser equipment which set the barrier layer presentation to ZnTe (x= 1.0, y= 0) which is an example of ZnxCd1-xSey 
(1-x) Te1-y (1-x) (0<=x<=1). 

[0031] The p mold ZnTe wafer with 1mm [ in thickness ] and a diameter of 3 inches which has the electrical property of - with a 
carrier concentration of 5x1 01 7cm 3 and 25cm [ of Hall mobility ] 2A/s and specific resistance 0.07 ohm-cm under a room 
temperature was used as a substrate 1 for laser crystal growth. The following production process before a process was performed 
in use. First, after wrapping the surface and performing organic washing subsequently, etching removed the damage layer. To 
etchant, 25 degrees C and etching for 5 minutes removed about 10 micrometers of surfaces using the mixed liquor of HCI and 
HN03. After the substrate after etching dried in pure water washing and nitrogen-gas-atmosphere mind, it was immediately 
inserted in the substrate holder into anchoring and a growth furnace, and was held under reduced pressure. MBE to which laser 
crystal growth uses Zn, Mg, solid Se, and solid Te for a raw material it carried out by law. The substrate was first heated to 610 
degrees C, and the scaling layer was removed. After checking by RHEED that removal of an oxidizing zone is performed 
completely, substrate temperature was lowered to 320 degrees C, Zn molecular beam was irradiated, and the crystallinity on the 
surface of a substrate was prepared. The p mold ZnTe layer 22 of 50nm thickness was grown up holding 320 degrees C of 
substrate temperature uniformly. The laminating of the p mold Zn0.2Mg0.8Se0.4Te0.6 cladding layer (density of p mold carrier: 
p=4x1017cm-3) 2 of 2-micrometer thickness was carried out on it, and, subsequently the p mold Zn0.6Mg0.4Se0.2Te0.8 guide 
layer (p=7x1017cm-3) 3 with a thickness of 120nm was grown up. 10nm laminating of the undoping ZnTe in thickness was carried 
out as a barrier layer 4 on it. 

[0032] If it comments here, when formed as a bulk crystal, some Zn will escape from ZnTe and it will be formed during a crystal of 
an empty site (Zn-vacancy). Although existence of the site of this empty does not spoil the crystallinity of ZnTe on parenchyma, 
even if this does not pour in a dopant, the bulk crystal of ZnTe shows the conductivity of p mold. On the other hand, the ZnTe film 
by which epitaxial growth is carried out on a semiconductor substrate or a semiconductor film serves as a crystal which an empty 
site is not formed on parenchyma, therefore does not have parenchyma top conductivity (it is intrinsic). 

[0033] Next As an n mold lightguide layer 5, as n mold Zn0.6Mg0.4Se0.2Te0.8 (density of n mold carrier: n=5x1017cm-3) with a 
thickness of 120nm, and an n mold cladding layer 6 After carrying out the laminating of n mold Zn0.2Mg0.8Se0.4Te0.6 
(n=8x1017cm-3) with a thickness of 800nm one by one, The inclination presentation layer which consists of ZnxMg1-xSeyTe1-y 
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(0.2<=x<=0.3, 0.4<=y<=1) as a contact layer 7 with n lateral electrode was formed (refer to drawing 2 ). This contact layer 7 is for 
raising an electric flow with n lateral electrode formed in this upper surface at a next production process, and above-mentioned n 
mold cladding layer 6, and it is grown up so that that presentation may approach ZnSe gradually. Thus, it is made, as for the 
contact layer 7 which made the presentation ratio incline in the direction of thickness, and grew up it into it, for a presentation to 
serve as Abbreviation ZnSe at the topmost part. This is because the becoming semiconductor is suitable to treat as a conductor of 
n mold ZnSe. 

[0034] The lattice constant of the lengthwise direction (the growth direction) of the element in the phase which finished the above 
production process is shown in drawin g 5 . The lattice constant is decreasing bordering on the interface of an abbreviation fixed 
next door, and the cladding layer 6 of n mold and the inclination presentation layer 7 from a p-ZnTe substrate inferior surface of 
tongue to the cladding layer 6 upper surface of n-ZnMgSeTe (the portion equivalent to an interface is expressed as the arrow head 
in drawing 5 ). As for this, the lattice constant of ZnSe is because it is smaller than that of ZnTe so that clearly from drawing 1 . The 
average carrier concentration of a contact layer was 2x1018cm-3. 

[0035] after growth termination and temperature - 30 degrees C - fixed - holding — the mixed etchant of Br2 and ethanol - using - 
- etching - carrying out - embedded [ with a stripe width of face of 8 micrometers ] -- business - structure was formed. The 
epiwafer was introduced into the MOCVD growth furnace after that, and the embedded playback length of the p mold ZnTe current 
constriction layer 8 was performed in the substrate temperature of 370 degrees C. After re-growth, by mixed etchant, nickel/Ti/Au 
was vapor-deposited to p substrate lateral electrode 9 after etching the EPI surface, and In/Ti/Au was vapor-deposited to the n 
lateral electrode 10. In the above production process, V group elements, such as I group elements (alkali metals), such as Li, or N, 
P, As, Sb, were used for the dopant of p mold, and VII group elements (halogen), such as ill group elements, such as aluminum 
and Ga, or CI, I, were used for the dopant of n mold, respectively. 

[0036] According to the above-mentioned production process, the resonator end face was coated by Ta02/Si02 multilayers after 
producing a laser chip with 600 micrometers [ of cavity length ], and a width of face of 850 micrometers, and the end-face reflection 
factor was adjusted to 95%. Thus, the life [ in / in the produced element / current threshold 760 A/cm2, the oscillation wavelength of 
568nm, and 50 degree-C accelerated test in a room temperature ] of operation showed the engine performance of 4800 hours. 
[0037] It has checked that the surface dark current was suppressed and they have, on the other hand, attained low threshold laser 
actuation by having used the p mold ZnTe for the buried layer, respectively since the current thresholds in the room temperature at 
the time of using insulating polyimide resin or Si02 for the current constriction layer 8 were 2.0 kA/cm2, 1 .4 kA/cm2, and a high 
value. 

[0038] <Example 2> this example is explained with reference to drawin g 3 and drawin g 6 . About the semiconductor laser 
equipment with which this example set the barrier layer presentation to ZnxCd1-xSey(1-x) Te1-y (1-x) (0<=x<=1), the details of a 
barrier layer presentation can set y as abbreviation 0.884, can solve the above-mentioned formulas 1-3 one by one according to a 
desired wavelength presentation, and can calculate x. This can be performed in the same way as the technique of having already 
explained the cladding layer. 

[0039] The p mold ZnTe wafer with 1mm [ in thickness ] and a diameter of 3 inches which has the electrical property of - with a 
carrier concentration of 5x1017cm 3 and 25cm [ of Hall mobility ] 2A/s and specific resistance 0.07 ohm-cm under a room 
temperature was used as a substrate 1 for laser crystal growth. The following production process before a process was performed 
in use. First, after wrapping the surface and performing organic washing subsequently, etching removed the damage layer. To 
etchant, 25 degrees C and etching for 5 minutes removed about 10 micrometers of surfaces using the mixed liquor of HCI and 
HN03. After the substrate after etching dried in pure water washing and nitrogen-gas-atmosphere mind, it was immediately 
inserted in the substrate holder into anchoring and a growth furnace, and was held under reduced pressure. MBE to which laser 
crystal growth uses Zn, Mg, solid Se, and solid Te for a raw material - it carried out by law. The substrate was first heated to 610 
degrees C, and the scaling layer was removed. After checking by RHEED that removal of an oxidizing zone is performed 
completely, substrate temperature was lowered to 320 degrees C, Zn molecular beam was irradiated, and the crystallinity on the 
surface of a substrate was prepared. 

[0040] The p mold ZnTe layer 22 of 50nm thickness was grown up holding 320 degrees C of substrate temperature uniformly. The 
laminating of the p mold Zn0.2Mg0.8Se0.4Te0.6 cladding layer (p=4x1017cm-3) 2 of 2-micrometer thickness was carried out on it, 
and, subsequently the p moid Zn0.6Mg0.4Se0.2Te0.8 guide layer (p=7x1017cm-3) 3 with a thickness of 120nm was grown up. 
10nm laminating of the undoping CdZnSeTe in thickness was carried out as a barrier layer 4 on it. Next After carrying out the 
laminating of n mold ZnO.2MgO.8SeO.4TeO. 6 (n=8x1017cm-3) with a thickness of 800nm to n mold Zn0.6Mg0.4Se0.2Te0.8 
(n=5x1017cm-3) with a thickness of 120nm one by one as an n mold cladding layer 6 as an n mold lightguide layer 5, The 
inclination presentation layer which consists of ZnxMg1-xSeyTe1-y (0.2<=x<=0.3, 0.4<=y<=1) as a contact layer 7 with n lateral 
electrode was formed (refer to drawin g 3 ). The average carrier concentration of a contact layer was 2x1018cm-3. 
[0041] The lattice constant of the lengthwise direction (the growth direction) of the element in the phase which finished the above 
production process is shown in the graph of drawin g 5 like an example 1, and the lattice constant is decreasing bordering on the 
interface of the cladding layer 6 of n mold, and the contact layer 7 (it expresses as the arrow head in drawing). 
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[0042] after growth termination and temperature - 30 degrees C - fixed - holding - the mixed etchant of Br2 and ethanol - using - 

- etching -- carrying out - embedded [ with a stripe width of face of 8 micrometers ] - business - structure was formed. The 
epiwafer was introduced into the MOCVD growth furnace after that, and the embedded playback length of the p mold ZnTe current 
constriction layer 8 was performed in the substrate temperature of 370 degrees C. After re-growth, by mixed etchant, nicke!/Ti/Au 
was vapor-deposited to p substrate lateral electrode 9 after etching the EPI surface, and In/Ti/Au was vapor-deposited to the n 
lateral electrode 10. 

[0043] According to the above production process, the laser chip with 600 micrometers [ of cavity length ] and a width of face of 850 
micrometers was done in general. Furthermore, the resonator end face was coated by Ta02/Si02 multilayers, the end-face 
reflection factor was adjusted to 95%, and semiconductor laser equipment was finished. Thus, the life [ in / in the produced 
element / current threshold 580 A/cm2, the oscillation wavelength of 588nm, and 50 degree-C accelerated test in a room 
temperature ] of operation showed the engine performance of 3600 hours. 

[0044] It has checked that the surface dark current was suppressed and they have, on the other hand, attained low threshold laser 
actuation by having used the p mold ZnTe for the buried layer since the current thresholds in the room temperature at the time of 
using insulating polyimide resin or Si02 for a current constriction layer were 2.4 kA/cm2, 1 .7 kA/cm2, and a high value. 
[0045] <Example 3> this example is explained with reference to drawin g 4 and drawin g 6 . About the semiconductor laser 
equipment with which this example set the barrier layer presentation to ZnxMg1-xSey(1-x) Te1-y (1-x) (0<=x<=1), the details of a 
barrier layer presentation can set y as abbreviation 0.5, can solve the above-mentioned formulas 1-3 one by one according to a 
desired wavelength presentation, and can calculate x. This can also be performed in the way same like an example 2 as the 
technique of having already explained the cladding layer. 

[0046] The p mold ZnTe wafer with 1mm [ in thickness ] and a diameter of 3 inches which has the electrical property of - with a 
carrier concentration of 5x1 01 7cm 3 and 25cm [ of Hall mobility ] 2/Vs and specific resistance 0.07 ohm-cm under a room 
temperature was used as a substrate 1 for laser crystal growth. The following production process before a process was performed 
in use. First, after wrapping the surface and performing organic washing subsequently, etching removed the damage layer. To 
etchant, 25 degrees C and etching for 5 minutes removed about 10 micrometers of surfaces using the mixed liquor of HCI and 
HN03. After the substrate after etching dried in pure water washing and nitrogen-gas-atmosphere mind, it was immediately 
inserted in the substrate holder into anchoring and a growth furnace, and was held under reduced pressure. MBE to which laser 
crystal growth uses Zn, Mg, solid Se, and solid Te for a raw material - it carried out by law. The substrate was first heated to 610 
degrees C, and the scaling layer was removed. After checking by RHEED that removal of an oxidizing zone is performed 
completely, substrate temperature was lowered to 320 degrees C, Zn molecular beam was irradiated, and the crystallinity on the 
surface of a substrate was prepared. 

[0047] The p mold ZnTe layer 22 of 50nm thickness was grown up holding 320 degrees C of substrate temperature uniformly. The 
laminating of the p mold ZnO.2Mg0.8Se0.4Te0.6 cladding layer (p=4x1 017cm-3) 2 of 2-micrometer thickness was carried out on it, 
and, subsequently the p mold Zn0.6Mg0.4Se0.2Te0.8 guide layer (p=7x1017cm-3) 3 with a thickness of 120nm was grown up. 
10nm laminating of undoping Zn0.8Mg0.2Se0.1Te0.9 in thickness was carried out as a barrier layer 4 on it. Next After carrying out 
the laminating of n mold Zn0.2Mg0.8Se0.4Te0.6 (n=8x1017cm-3) with a thickness of 800nm to n mold Zn0.6Mg0.4Se0.2Te0.8 
(n=5x1017cm-3) with a thickness of 120nm one by one as an n mold cladding layer 6 as an n mold lightguide layer 5, The 
inclination presentation layer which consists of ZnxMg1-xSeyTe1-y (0.2<=x<=0.3, 0.4<=y<=1) as a contact layer 7 with n lateral 
electrode was formed (refer to drawin g 4 ). The average carrier concentration of a contact layer was 2x1018cm-3. 
[0048] The lattice constant of the lengthwise direction (the growth direction) of the element in the phase which finished the above 
production process is shown in the graph of drawing 5 like an example 1, and the lattice constant is decreasing bordering on the 
interface of the cladding layer 6 of n mold, and the contact layer 7 (it expresses as the arrow head in drawing). 
[0049] after growth termination and temperature - 30 degrees C -- fixed - holding - the mixed etchant of Br2 and ethanol - using - 

- etching - carrying out - embedded [ with a stripe width of face of 8 micrometers ] - business - structure was formed. The 
epiwafer was introduced into the MOCVD growth furnace after that, and embedded ****** of the current constriction layer 8 of the p 
mold ZnTe was performed in the substrate temperature of 370 degrees C. 

[0050] After re-growth, by mixed etchant, nickel/Ti/Au was vapor-deposited to p substrate lateral electrode 9 after etching the EPI 
surface, and In/Ti/Au was vapor-deposited to the n lateral electrode 10. The laser chip with 600 micrometers [ of cavity length ] and 
a width of face of 850 micrometers was produced. The resonator end face was coated by Ta02/Si02 multilayers, and the end-face 
reflection factor was adjusted to 95%. 

[0051] Thus, the life [ in / in the produced element / current threshold 1 .2 kA/cm2, the oscillation wavelength of 519nm, and 50 
degree-C accelerated test in a room temperature ] of operation showed the engine performance of 1800 hours. Moreover, when 
undoping Zn0.7Mg0.3Se0.15Te0.85 was used as a barrier layer, current threshold 1.1 kA/cm2, the oscillation wavelength of 
458nm, and the life of operation in 50-degree-C accelerated test showed the engine performance of 1900 hours. 
[0052] It has checked that the surface dark current was suppressed and they have, on the other hand, attained low threshold laser 
actuation by having used the p mold ZnTe for the buried layer since the current thresholds in the room temperature at the time of 
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using insulating polyimide resin or the insulating material of Si02 grade for a current constriction layer were 2.7 kA/cm2 and as high 
1 .9kA/cm a value as 2, respectively. 

[0053] <Example 4> this example is explained with reference to drawing 7 . 

[0054] Drawin g 7 shows an example which used the semiconductor laser equipment of this invention as the light source of an 
image display device. 

[0055] the palm which considers the RF superposition semiconductor laser equipments 12-14 with which the two-dimensional 
switch array 11 of 2 differs from oscillation wavelength, and whose number is three, the television synchronizing signal control 
circuit 15, the shape-of-beam control unit 16, and the optical spectral separation coupler 19 as a basic configuration the size of 
20x1 0mm - the full color laser beam image generator 23 using the small two-dimensional switch array of size (6x8x4cm3) was 
made as an experiment. The semiconductor laser equipment 14 which is the semiconductor laser equipment 13 which is 12,520nm 
of semiconductor laser equipment whose ****** wavelength which is not illustrated is 460nm, and 630nm is carried, the shape-of- 
beam control unit 16 is formed corresponding to each semiconductor laser equipment, and the light sent from each joins with the 
optical-path adjusting device 18, and forms a white light in this image generator in general. 

[0056] The two-dimensional switch array 1 1 consists of a unit switch with a 16x8-micrometer sizes [ two sizes ] of 1 million pixels 
constituted by using micro machine technology for Si wafer. The television synchronizing signal control circuit 15 transmits red 
(630nm) information, green (520nm) information, and blue (460nm) information to each two-dimensional switch array 11. The 
optical spectral separation coupler 19 is equipped with the light-receiving side which has the pixel arranged by the ** two- 
dimensional which it does not illustrate. After the laser beam of three colors is able to extend a beam system with the shape-of- 
beam control unit 16, incidence of it is carried out to the light-receiving side of the optical spectral separation coupler 19 as the 
white light. By the way, the signal line from the switch of the two-dimensional switch array 1 1 is connected to this light-receiving 
side for every pixel, and the refractive index for every pixel is controlled. With this refractive index, the laser beam which carries out 
incidence as the white light is reflected on alternative wavelength, and it emanates to optical system 24. If it puts in another way, 
the wavelength which is not chosen will pass through a light-receiving side, and it will not carry out incidence to optical system 24. 
[0057] Thus, the super-high definition large-scale image was acquired by projecting a laser beam 20 through the optical system 24 
constituted with a projection lens on the 10x5m screen 17 of the size of 2 in the image information generated from the full color 
laser beam image generator 23. 

[0058] This optical image generator 23 can be used also for the projector which projects the screen information of a computer 

display unit on the screen for OHP combining a personal computer. 

[0059] <Example 5> this example is explained using drawing 8 and drawing 9 . 

[0060] Drawing 8 is drawing showing the transmission loss property of the optical fiber formed by polymethylmethacrylate (PMMA) 
which is one of the organic materials. The minimum transmission loss wavelength of the gray dead index mold plastic optical fiber 
(GI-POF) which makes polymethylmethacrylate the charge of a principal member is in 600nm or less (especially 560-575nm). 
Although the attempt which constitutes a lightwave transmission system using this optical fiber was studied from before, it does not 
have the semiconductor laser element oscillated on the wavelength of 600nm or less, and the semiconductor laser element which 
has the barrier layer of the InAIGaP system in which transmission loss wavelength carries out laser oscillation on the wavelength 
near [ comparatively low ] 650nm was used for it as the light source. However, a practical transmitting distance stopped at at most 
2km under the effect of transmission loss, when making the distance beyond this transmit, the S/N ratio fell from the fall of signal 
strength, and the reliability of transfer information was falling remarkably. For this reason, once having prepared the repeater on the 
transmission line for carrying out optical transmission of the distance of 3km or more, and changing into an electrical signal here, it 
could not but change into the lightwave signal again and the signal had to be transmitted. 

[0061] On the other hand, if the semiconductor laser equipment whose oscillation wavelength which this invention realizes is 560- 
575nm is used for the light source of an above-mentioned lightwave transmission system as the example 1 already explained, the 
transmission loss which was a 0.3 - 1 .0 dB/m degree conventionally can be reduced a figure single [ about ] to 0.05 dB/m. When 
the transmission band at this time was estimated, it could be found with 2 GHz-km, and reaching about 400 times over the past 
was shown. 

[0062] When this is described concretely, it is that the existence of a repeater which was indispensable to optical transmission with 
a distance of 3km or more becomes unnecessary also in a transmission distance 5km or more in the lightwave transmission 
system using an optical fiber (following, POF) by conventional polymethylmethacrylate. Therefore, a new lightwave transmission 
system can be proposed by the knowledge acquired combining the semiconductor laser equipment and POF of this invention. In 
LAN (Local Area Network) which covers a city area, at least, it connects with the optical fiber of one which connects between 
between a base station, a relay center, or receiving stations or a relay center, a relay center, or receiving stations of the 
transmission lines with which a line consists of length (5km or more and 10km or less) of an organic material desirably 3km or 
more, and this lightwave transmission system is characterized by making a lightwave signal with a wavelength of 600nm or less 
spread the inside of the optical fiber concerned. 

[0063] The example is shown in drawing 9 . The lightwave transmission system shown in this drawing combines the so-called 
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lightwave transmission system of the trunk system which used for conventional Si02 or this conventional B-2 03 and the optical 
fiber 60 which mixed Ge02 and was formed, and the lightwave transmission system of a subscriber system using above-mentioned 
POF53. 

[0064] The lightwave transmission system of a subscriber system connects the signal transceiver terminal of a relay center, and the 
signal sender receiver terminal 55 of a subscriber A(ordinary homes) 61 or a subscriber B(office building) 64 through the subscriber 
system optical transmission line 54 of POF, and is constituted. Each subscriber changes the lightwave signal from the subscriber 
system optical transmission line 54 into an electrical signal by the photo detector 52 of the signal sender receiver terminal 55, and 
receives the information put on this signal with television (for example, teletext channel) 62, facsimile (for example, with a 
telephone function) 63, and a computer terminal 65. The photodiode which has only the laminated structure excluding the current 
constriction layer 8 from the semiconductor laser element of an example 1 is used for a photo detector. If a subscriber performs 
information dispatch to a demand of the information on a base station, or other subscribers from the keyboard of facsimile 63 or a 
computer 65, the electrical signal sent from each device will be changed into a lightwave signal with the semiconductor laser 
equipment 51 of the signal sender receiver terminal 55, and information will be sent to the signal sender receiver terminal 55 of a 
base station or other subscribers also through a relay center depending on the subscriber system optical transmission line 54 and 
the case. The semiconductor laser equipment 51 of a subscriber's signal sender receiver terminal 55 uses the thing of the 
specification stated in the example 1. Although only Subscriber AB has joined the subscriber system optical transmission line 54, 
1000 or more (if it spreads, it will go up figures double [ further 1-]) households have joined drawin g 9 in practice. 
[0065] As mentioned above, the loss in the fiber of the light which serves as signal-transmission data medium in the information 
communication link not only through POF but an optical fiber poses a problem. Therefore, a signal is once changed into the 
electrical and electric equipment through a relay center in the process in which the signal from a base station is transmitted in a 
subscriber, an electrical signal is amplified so that amplifier 58 may raise S/N of a signal, and it changes into light again, and 
passes on a fiber. Although such technique was performed from the former, using the photo detector 52 and the POF transmission 
line 53 of structure according to the semiconductor laser equipment 51 of this invention, and this, it is using light with a wavelength 
of 600nm or less as signal-transmission data medium, and the following lightwave transmission systems can be built. 
[0066] As drawin g 9 shows, in the lightwave transmission system which this invention newly makes possible, the base station 57, 
the relay center 56, and the information network through light with a wavelength of 600nm or less which the semiconductor laser 
equipment 51 of this invention oscillates [ subscribers 61 and 64 ] altogether are formed. The transmission loss of light [ in / when it 
carries out compared with the case where it carries out through the light of the wavelength near / conventional / 650nm, through 
wavelength (460-535nm and 560-575nm) of light / POF53 ] becomes low with 0.1 dB/m so that clearly from drawin g 8 , and the 
light of the same reinforcement can be transmitted to distance with a far, about single figure. For this reason, the optical- 
communication network by POF made to have no advantage of practical use only to LAN in a building and a factory (short-range 
intrinsic-light communication link) conventionally obtained the examination result extensible to the size of ordinance-designated city 
level. That is, since information can be sent without amplification by high S/N to a maximum of 10km when transmitting light with a 
wavelength of about 570nm to the POF transmission line 53, a relay center is estranged that there is nothing until now, and can be 
installed, here - being careful ~ the light source of this lightwave transmission system will be the point which is not limited to the II- 
VI group compound semiconductor laser equipment of above-mentioned this invention, but can oscillate light with a wavelength of 
560-575nm that group-lll-V-semiconducter laser equipment may be used, if it becomes. However, as long as this invention person 
investigated, the light source which has the hope of practical use at a present stage in addition to ll-VI group compound 
semiconductor laser equipment is not found out. 

[0067] For example, in the case of Yokohama-shi, Kanazawa-ku Tomioka and north can complete the optical-communication 
network which covers in the city completely only by connecting a base station from here to the Shin-yokohama station front in the 
relay center where the POF transmission line was formed one place at a time in south for every division to Nagatsuta, Midori-ku. In 
each division, it is also expected that the subscriber system optical transmission line 54 can also be laid throughout the inside of 
the ward from one relay center and that the optical-communication network where it is the advantage of optical transmission with a 
wavelength [ by the POF transmission line 53 ] of about 570nm, and a local resident tends to join since the number of relay centers 
can mitigate the initial investment of few parts and lightwave transmission system construction in addition to the cheapness of POF, 
or a luminescence and a photo detector can be offered. 

[0068] Although drawin g 9 shows the function which delivers and receives the signal of a trunk system and a subscriber system 
through optical-electrical-and-electric-equipment inverter 59 to a base station, LAN A in the city and LAN B in the city are 
connectable through the transmission line of a trunk system with such a configuration. 

[0069] Thus, the engine performance of the semiconductor laser equipment of this invention enables construction of the cheap and 
highly efficient new optical transmission system which used POF. Needless to say, implementation of the light source with an 
oscillation wavelength [ by this invention ] of 600nm or less also enables the activity of the material with which the application to a 
lightwave transmission system was postponed by eye backlash the minimum transmission loss wavelength (or wavelength from 
which transmission loss becomes 0.1 or less dB/m) of whose it is optical fiber of the polymeric materials formed not only with the 
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lightwave transmission system which used POF but with the organic material, and is 600nm or less until now. 

[0070] In addition, if the light source which is the oscillation wavelength of 560-575nm which the optical fiber and this invention of 

polymethylmethacrylate (PMMA) realize is combined, for example to an optical fiber gyroscope, the system which consists of the 

semiconductor laser and POF(s) by this invention can consider the application to a broad field - the extensive improvement of the 

engine performance / price ratio is found. 

[0071] 

[Effect of the Invention] The semiconductor laser of the high performance which is in a level with the product level high in an orange 
wavelength region in which laser oscillation is possible from purple can be offered by carrying out the charge of a principal member 
of the ZnCdMgSeTe on a cheap and quality ZnTe single crystal substrate, and producing the ll-VI group semiconductor laser 
structure where the p mold ZnTe was used at embedded ******** t by this invention. 

[0072] moreover » if the visible region semiconductor laser which can be offered using this invention is used for the light source - 
small - if it overly uses combining a highly minute image generator, the optical disk unit which is not in the former and has high- 
density storage capacity, or a plastic fiber - LAN (short-range intrinsic-light communication link), light INTAKONEKUTO between 
boards, a subscriber system, an optical fiber gyroscope, etc. - familiar - a low price -- a highly efficient system can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the relation between forbidden-band energy and a lattice constant. 

[Drawin g 2] The schematic diagram showing the band structure of semiconductor laser. An axis of ordinate shows energy and a 
horizontal axis shows the laser structure lengthwise direction depth from a substrate. 

[ Drawing 3] The schematic diagram showing the band structure of semiconductor laser. An axis of ordinate shows energy and a 
horizontal axis shows the laser structure lengthwise direction depth from a substrate. 

[Drawing 4] The schematic diagram showing the band structure of semiconductor laser. An axis of ordinate shows energy and a 
horizontal axis shows the laser structure lengthwise direction depth from a substrate. 

[Drawing 5] Drawing showing the lattice constant of a semiconductor laser structure lengthwise direction. An axis of ordinate shows 

a lattice constant and a horizontal axis shows the laser structure lengthwise direction depth from a substrate. 

[Drawing 6] Element cross-section structural drawing showing semiconductor laser structure and a material presentation 

[ Drawin g 7] Drawing showing the outline of an image display device. 

[Drawing 8] Drawing showing the transmission loss property of a plastic fiber. 

[ Drawin g 9] Drawing which expresses typically the lightwave transmission system which combined the semiconductor laser 
equipment and POF of this invention. 
[Description of Notations] 

1 a substrate, 2 -p mold cladding layer, 3 -p mold lightguide layer, and 4 a barrier layer, a 5 -n mold lightguide layer, a 6 - 

-n mold cladding layer, and 7 a contact layer, 8 - buried layer, 9 -p lateral electrode, and 10 n lateral electrode, a 1 1 ~ 

two-dimensional switch array, 12 and 13, 14 - semiconductor laser, and 15 a synchronizing signal control circuit, 16 - shape- 

of-beam control unit, 17 - screen, and 18 - 



[Translation done.] 



http://www4jpdl.jpo.goJp/cgi-bin/tran_web_cgi_ejje 



2/10/2004 



09)H*H^fF/T (jp) (12) i£t 4rF fft £i ^ (a) aimm-tum&mm^ 

#51^10-27946 



(43)&IB B ¥«£10^(1998) 1/127 B 







T? T 

r 1 




nU 1 o of lo 




rlU 1 b 


o/lo 


T_T f\ A T> in /OD 




t_t n /i xj 
rlU 4 Jd 


y/uu w 


1 f\ /no 
11)/ UZ 


















jfefcjgWQ 1 CI QCP 

wSH-r-o — loiooo 


\Jl) mm A 


UUUUUblUo 










(22)mSB 


*E£8*f(1996)7/niB 












BB . 






















(72)fgW^ 
























(72) 


*m «- 
























#a± *jh mm 



(57) 

[SI®] ifcft4 00A^700n m<7>&*i&0||J?§U 
4 - t . 

tfeSplZnTeSrSSCIl^ ? 5 •/ FJicOffljfcfr 
ZnMgSeTettiri 

] ZnMgSeTe^77 KJItBjft&IHM' 




Mgi-.Seyd-oTe!.,!,.,) (OSx<l ) com®. 

3t$SttBW\ Zn I Cd,. I Se j(1 . I) Te 1 . ? ,i. l) (0 
SxSl)«KiD, yi«0.8 84?fcSi 

v-~ rmm. 

*:?£ttJH4, Zn I Mg 1 . I Se, (1 . l) Te 1 ., (1 . l) (0 

e vm±/h$v^ t ztmt-t&msm 1 at^^t 

[If 5 ] pIZnTe ^mS^^OS&tm^JB 

[H*ii6 ] m&m i JS4 »fsis£ 
nmmmMmcr>±timffimz^ tz t zmkk-t&a 

[|f*3S8 ] 6 0 0 n m«TO*g»*<^S£*;Wi 

±mmm<?yj?ts: < t t>-i± 3 k mja_t?>*$ ^-r & 
siixmmwfcmmtkiz o.id B/m&T-c* & ^ t & 

[0001] 

ti*mmLt:mmzfflte*)\ %izmmw^m. w& 
*^mw(cu— j:o»L<a^4fc. n-vi 



) ^IST 10-27946 



[0002] 

6 0 0 nmOTiOlSfT-iTO^ 

-?-cO±lC^7-y Vmt UZnMgSSe. vSttift L 
T Z n C d S e *»fe^r* II -VIj£fc-&!fe¥##cU-- T<0 
fflf&WffcilT^S. £<IT\ II-VlSHfc£ft¥#*i: 

ttT^ujJKAH (mar. Ms) «s <«*. 
tf. zn, cd) mco+2comit^m^7jk-r7cm m 

If. II^7C^) (0Ulf s S. Se.T 

wiimizmttffl&sivmt 1 fc»tz n m g s s e 
&^ft*'&w§t,zm^xm®zix&&m&!m#i>- 
?<m$iimmf5iiz%£ 0 , sa**^** l^raia 

[0 00 3] plZnTe^litlHTWi 
t±^(7)II-VI^^^m*LT^^>^*W2M 
tt^tLTV^. (SK^5 7-2'6 4 9 1 

«#S8) l±pIZnTel«iCZn 1 . I Cd I Se,T 

e,., (o<x<d izzom&zn&ztmTizmt 

h^COX'h^. mZ.cr>m (tif 04-1 33478^- 
^fS#Bg) (ipIZnTeSSlKMg^.Zn.Te 
( 0<x< l ) coffi^tcj: D^&Six&^SH^re-r 

[0 004]^-(OM(±. p-ZnTeSSJhtn- 
Zn^.CdjSeJej-jKiiStti*. $^>(C^ 
ISM14ii±tn + -Zn 1 - I . Cd,. Se y . Te r . y . Sr-f 
tiaigfi^^tSItS i fcT, %3tjS*6 5 0 

kil=0:^fc«>fc:SeS-C# *36«iO«3l5ftJa4 7 0 0 n m 

me L^\t^o mttx&ffh ~> fc . 

[0005] -^T, *Z.i0flf«4, P-ZnTeSSiC 
p-Mg 0 , 6 Zn 0 , 5 TeK^?77Ki. TV F— 
rOMg.Zn^.Te ( x<0. 5 ) ^^^SvgttJf. 
n-Mg 0 . 5 Zn 0 . 6 TeH^?77 KJi Sr Jl <?5liJC; 
ML. l&ffi&klfiA 9 0 nm ( x = 0. 2 5 ) Xt45 
40nm(x = 0.1) O^WfrfBiae^ i> 
<r>X'fo%>. ZZX\ ■tSUMeox.^/U^W^ yTE 
g (#{2: eV) i:^7t**A nm) ONffiii 

[0006] 



[^1] Eg = 1.24/A 



•(StSCl) 



( 3 ) iftBfPF 10-27946 



#-f4*:^ ^^tc^t-^t^^ur («^. ie 

?L) <0ftfeb^<, 4fc»CLfc'i: LTfc^fUCffoSS 
B B B <0&£±#£#v^Stt« • ? 5 y KJira^ts^^s-^ 

*»&P-1f S&ffij^k'^ITr&o*: . 
[0007] 

•th 1 1 - nteit^®*mfou— ? zim-t 4 tcMzi±^ 

[0008] i-T. GaAsSSJfflUftZnMgSS 
eifilz-HlfftlJ. «S*lBi£«T«*-rSS!iS« ffi 

s e 3 m*<7)mumm . s«k *>jH5tt5Sfc: 

kj&»ffl3t«rv^ (gffigRBl ) . -HUcSD^T. plZn 
Mg S S e «fOIE?L«K£ 1 0 1 ^ cm- 3 J2LLKlW< -f 5 £ 
fcj&«HirP*&fc«>*c, «^«tt»J&Si£T(f 4£ k# 

wm&bh (mmm2 > . ifcsttu: o 1 1 

SSrlfrPSSftfcflroZ nCdSe SriSttflfcJB^SjB® 

Zcmtmtf&aM t ytm net l< 

k LTKfiD^JiBtL, 3£Ftf>ia9LL#fc tttf^I 

ft) . HJtf-fcLT. vS14J!(*lO*£&JE 

ill: J: 4JE2j£i(gfn;K-e4 J: o tcM^coSlE?iJ* i '?ll= 

£*)tyt>MzZtiX^&. Zlxmzmk-Zlt, ZnMg 

s s e ^»*ife^#fls^-ifo^{i, ha*v-?&& 

m£ti&8Etof&fr>*Hb& 1 7J nfflBBLhtc SN" 4 izm -> X 
[0009] ifi^ft*<0Z n S e 'X/l^JWSft* 

aSKteffiv 1 1 - vi t£¥Wft U— r*«|gS$ixT v » 4 

(ELECTRONICS LETTERS, Vol.31 No. 16 (1995^3,838 
WH) pages 1341-1342) . .TcozfciWi. n-ZnSe 
*KJl»KZ n C d S e *>£>3:S*§1iJi£f£f-7\ SI&S 
ttSO±T2r^ti'J:d^ZnSe*^^|>3K^ FH£ 
ML, S&fcft/M F«*D±T£tttf±3£ZnMg 
SSe?57 K*£#j*l/t &4¥#&U— «f *BH* 
U- *<D38Safeft«4 8 5 1 7 n mfcSri £ k £ 



n M g S S e X'ffi&t 4~ Jj. vSttHSr Z n S e3fo{M 
KlhfifS^L^^Zn C d S e *»&4ftJ£F#FJi 
(pseudomorphically-strained quantum well) k LX 

[0010] L*»U £ cr,XM.^^-t^m^V—-f 

s k ^m^^m-s izmmrz tzstt 4 

X'h-otz. EP*>. ZnSe*>^^r4a^X{iSk<50tS^ 
S^ltitifflLitZnMgSSe?57 KJUctSU 

mpffitiz (vi«67af3&»A4if-f Ffc^sas&ssLa 1 * 

1 4 ) k o d SrfcfcSMtoWiaj $ hfccOXh 4 " <! 03^ 
tJfct&SL Z n S e «^X(±Z n S e FS 
tZnMgSSe^77 FSk <0ia<0tS ; f«-&H«**) 

a. i^ia^JBifflt^tsMx^/w^— ti. znMg 

S S e mfrh<?)S cDMMimtslZ-otlX m £ 0 . &MIZ 

PS ) OflWg^Sff UffPWMfcS . 
[00113 ±^coj; dfcZ nc d s evSttWi. 7C* 
Z n S e3t^ YmiZttLV&m&VttX&feZIX 

-20 oa) *mm^hztxmmz&nh$E.&<f)mE. 

eJf kO^^-^Oi&KtCi DZn S e %U4 YM<7) 

^mmmtsz tx\ ^M-$teEMfejjrfw&m<,zm 
t^m^mm^mz^itt^ (±^(ommm3) . 
[0012]$ ^tc. u—rm^mmRt lx^^s, 

*^r«gT-ft4kv^^#^x^^LTv>4 (mum 

S4 ) . 

[0013] Ztll>(Dmmfrt,Z n S e#^ B B B Sr*»C 

[0014] *»$!«:. £Lh<oa*Bfl«S!H*»8tL, §1 
ffl^;^ttig$r=ft-r44 0 0 nm^A, 7 0 0 nmCO^J 
^fcUffl^T^ik $<lfe6 0 0 n mcoSft 

*«TfHR-r* 1 1 - nm^mwu— reymm&Tmtz-t 

4ik2rBWk-T4. 
[00 15] 

^tc . *»B>lT-(i««Wf4C5:^ B B B W^in«jS(7) p - z 
nTet ^77KItZnMgSeTe5:^BV\ 
?77Flc0ZnMgSeTe«JZnTe«!:I 
9±.tgFHZ&?h «t d t^TI I -Vlg^ftcU— 
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[0016] 1 . !^-1f3e£JfcJ&*-4fc*>0*8BS»ift 

ZBfct&mmb rati i -vimte&wmfcrc&h pS 

«7%eW^t£S- * <T fc *f ai*4Ji(C . Ga 2 Se 3 l 

ia=sr zv>!m<7)%!SL*m\X' # « ( swauai 1 ft& 
#) . 

[00 17] 2. ?77h'15:ZnMgSeTeT« 

tsiktio. js« (s) *awyaB*»^j'H*-&Jt 

ft, ?7-y H«fft-fl^JBWWc«Ol0t±O3?€tt (HP 

4. 4fc, P^I»ZnMgSeTe?77KitP 
e»aftZnTe£fi (XttA-y7r*> fcSrS-^-rS 
^ t T, Pffl?7 7 FftittflHftffte* t < 5fc#T# & . 
fiP*>, S«fc?^y Kfcft|^ft«m^ffft:i:*/!^-lt 
#0 • 3 e V t /JsS kVfeftfe . !E?L&AB*ft«iJiJ£#£ 

^aisettfc wstcscsF-es s ( mum 2 ft& 
#) . 

[0018] 3. p-ZnTelStZnMgSeTe 
ft? 5 -y 4T18^S£*fr£3tfc-r «fc 3 ft:* 

#) . 

[0019] 4. ZnTe #Sg B a B {i. Z n S e fcJfrN. 

sfcftK. is n a p7i<pc7)tttg^^-r-i.ffifi^ii-vi^b 

£ff#C& 4 (8fi5HB4ft&#) . 
[0 0 20] *S*TOfc:p-ZnTe£« ? y -y 

FltZrijMg^.Se,,!.,) Te,.,,!.,, ( 0^x< 

1 ) £3ixm^Tii-viiM:&to*mftu-- rz&m- 
^wmtz-o^x. miz^HkLxwrnth. ncii, 

a ( 2 5-C) fctJft*IS?^»ft«Jttii:««iI»iBOW 
rn-y hSttT^ft. £ <I Tl&^SS&ft-f - ? £ 
USSffifc LT*L^a*{±. & B B B ftfS^IM3«(cf2 



znmmmizxvm&iz&b&zb. *wnco?mw 
v— mwcommm iz+#%mmx'$> zztx-bi. 

#fc£8H5<OtfrPSaft ZnT 
eX'6. 1 0 nm- 2. 2 6 e V, MgTeT'6.30n 
m-3.2eV, MgSef5.90nm-3.5eV, 
CdTef6.48nm-l.44eV, CdSef6. 
05nm-1.7eV, Rt/Z nSef 5.6 7 nm- 
2.6 7eV?*S. 

[002 1 ] ilHBBf»*^±ai:. ZnTe^* 

4 # , VI)^7C*T e ft-g&£ S e f"I#i 
X. 4 £ 1 fc X 0 SimWWi<0«^®R^ Z nTe^f 

£>, visscaiTeco-atiseTa^ftiiifcaK 

¥^#Jf ftf&?-£&£ ZnTe <Q*tl&£rflft>tL& . 

ZnTef^l^iMfK, ZnSrMgTK 
IliJC^T^O, Zn*CdTl*ii4C« 
-?T$t44. dftH#>£>, ?5-y KISrZnMgSeT 
e3r447U^, XliM g S e T 3tc^^^ 
WfcX\ vS1tilSrZnCdSeTe^447C^, 
d S e T e 3:4 3 ^ft^^^T"^^ 4 <T fc 
X", JgfM^^^'JTffltiiftSWSfioafV^iNlflcP- 

nznTe mwLtizmmm%t&?-&&ktt- * mtz lx 
9mx% 4 ztimbfrx-jb* o . 

[0022] aJsSMJJtli, 0 1 fc^Lfc-r- * StSCp 
-ZnTe 36Rt ^tLt^±^S^4 Zn.Mg 
1 . I Se, (1 . l) Te 1 .,( 1 . l) ;5»P| (0^x<l) 

t zm^ttx^frv-^mwzmm-hm&ZiX 

Oio Hztsmth . ? 9 -y KWiJSte* J: 0 

tt«ftffll«K:± 0 <£ftte#*Z n T e JiLt b % o T 
# S ft SSWUHB* * t JLo ZnTettt 

*> x Zn I Mgi. I Se, (1 . l) Te M1 . l) ?57 HSfc 
*tL, 47C^ft-ft^ 1 ^/kfr'y ( 1 - x ) ^Er/UDM g 
Se, (1-y) (l-x)W«OMgTeMxt^ 
OZnTeK44t#jl, ? V -y H»fc:Wai-4SSS!l 
^©E g cl KS L#fti£fctfg5$3:j|?Wf iV^ft-C-J) 
4. 

[0023 ] 



[ic2] 5.90y(l-x)+6.10x+6.30(l-y)(l-x)=6.10 ■■•(^2) 

[0024]' 



[15:3] 3. 5y(l-x) +2.26x+3. 2(1-: 

ftA£lc^X^< tftt'fcS. *5£Bfl^(i, ^ix^ft 
»3*i&»4>Jtai$ftfcajjc-C^ 9 -y H**»J^4 Zbiz 
± 0 , ^®±^ B a B XPfi7 U -ftll -VlSi-ft^J&^^rS 



(l-x) = Eg CL -(ifc£3) 

[0025] $A>tcM4L<ti, ±^fty^0.5lcia 
O'tt^ b 9 9 -y HlWDS^IiStt^S . ^ft.-S^ 

a±L^. 4^JSttJ12:»fiRfc^^-L^v^fflSi 
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(a. -0. 0 2<a<0. 0 2 ) J: V*. Z 

cob%. ±Mcom&2cr>j5mZ6. 10a.t%&. 

[0026] ±M<7)-*mm*mfa\s— vzm&z 

.'y^T-fAiffl^ril^t LAN 
[0027] <I<0flFiJi: LT. BttS*&aJ336B£ft31 

flX^h (SID93DIGEST, 4 7.6 Late-New 
s Paper :pp1012-1015) . ZetftWAZli 1 kWcO 

xei,L< {±^«y ^ h* 7 yrwssRZtix v 

*<0#feSWWi2 0 0 0B«g (3^) Jai*lfc«< . L 

fri>&mizfrfr&9mte--mzim77 , Fi t »mxh s . 

*«WK:J:S«fi» life. «f 

ffl-f i> ZblzX *) , 3fcW3**£*«fc#«f-$-<: t #T 

^fffc^X^y-^fca^fctB***^ (SflFtfrft: 

i^fttt «M!fflf * 7" H ffi#WP«* (Of -f 
xr> fflftiSS: 4f fc i> fSmiMffiX'b hZblii>*>*> 

[0 0 28] ifcf£&tcBaU /5Xf •< vfyyi'* 
(POF) *5^ft7tJ!R$fL. ®«g<7)LAN (local ar 
ea network) #03^1^*7^ A**7U*KT0 Oftf^T 
V>&. Sft. POF(W£m&£:Z.'<?hMZ&£tffbtl 
ZWcMftife-M: ( 5 6 0 — 5 7 5 nm) <T>V— fKMifift 

&tr. zeoKwzm&mtm?. t>L<wt*fep-if 
\s—f&%mt,zmmi-zt, mm&ziMiziSMX' . 

[00 29] 

imicrmmmi aT<rmmmx/^<^mmmmi,zm 
[0030] <mmm 1 >*^Jt^j^n 2m/me £# 

m LT . #3j£M09U: . jgOT Zn.Cd 
S e y (J.,, Te ,.,„.„ (OSxSl) CO— MT'ft 
§ZnTe (x=1.0, y = 0) b Lfc#W*U-1f 



[003 1 ] SiaTT^-vUTiRJK5Xl 0 17 cnr3. * 
-fc&mm 2 5cm2XV s , JtStffO . 0 7 Q • cmOtt 
SttSttS:*-*-* . i¥§lnmu itS3-f yf<0plZnT 
e *7x;n£ y"ft£Ajfe£JSa£tti 1 b LXi&m Lft. 

CliHC 1 fcHN0 3 tf>»&»E£fflV\ 2 5 5 C. 54HBI 
<?Dx.yf-y^t:j:»j*ffi*lOjumSKl**Lfc. x> y 

f-^^f*o^{i. wm&bmmmm^xi&isizft 
^tdk. wmi,zmg.*>i>yi l zmm. s&^mznx 

fls<0Zn % Mg, Se, Te ^(-^MBEaCi Off 

e d -cwb Lfzm. mm.^m^ 320 ■ctTtf t . z n 

3 2 0 , C-gC«»l^ii. 5 0nmg»plZnT 
eJ12 2£lS*Ufc. ^ll^^mMpIZnj.j 
Mgi.eSe M T ei . 6 ?77 KS (pM^f-v'JT^ 
JS: p = 4Xl 0 17 cm- 3 ) 2£HJIU i^V^Tff? 1 2 
Onra<OplZn 0 . 6 "Mg 0 , 4 Se 5 , 2 Te,. 8 ^ HJf 

( p = 7 x 1 0 1 7 C m- 3 ) 3 SrJ&K Ufc* -?-co±{cvg14ii 
4kLT7VH-7ZnTeSf3 1 OnmSWBL/S. - 

[0032] i ZZiBBtttlli. Z n T e (i/^^^a 

(Zn-vacancy) "j&^gft^fc:^?*!*. Z 0)&0>*M h 
«0#ft«i. ZnTe <0te*tt**«±fll* d t «0T*V^ 
i*t(Cj:0r I -^>'hSraAL*<kfcZnTe<?3 
^'^j7g a H B (ipM^W*14&^-t. vltLtc^fL. 
afiLhXJi^NW^BLhtcxt^^f ^^/««$ix-2» Z n 

mWtCO^ (intrinsic^) m&btch* 
[0033] «ar(C. nif^ h'S 5 t LT»$ 1 2 
Onm«nlZn 0 . s Mg M Se 0 , 2 Te u ( n^-T 
l JT com& : h=5x 1 0 17 cnr3) fc nl?7 7 HS6 
t LT/f $ 8 0 0 n mcOnIZ n,. 2 Mg 0 . e Se 0 .,T 
e 0 . 6 (n = 8X 1 0' 7 cm-3) ^JffiMMiL^tl. nfflj 
Ilf:OTy?;M7tLtZn l Mg|. I Se,Te 
i- y (0 . 2SxS0. 3*. 0. 4SySl ) 
^5|fflJ<0i*®J«Ufc (I2#f.) . ^On^^^hS 
7«. f*iOXST'^<o±Bfc^$ixi. nHmfiifc±a£ 
C0nm7 7'/Vm6b nmSMMtmM ZfaliZlt&fzib 
COijCOX'h <0 . Z<7)l&f8tffox CZnSe IZiSrJK X 5 

BlZnSetWiaW. ^fL{±. ZnSe^f 

[0034] ^OXSSiR^fcBarco*^ raWEfrlSl 
(f&Mjjfa) <r>te=FMWLt:m5tZ7f?t. P -ZnTe| 
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&TB#>4> n-ZnMgSeTe(7)^77F16 ±ffii 
TlfrPSaWd*— SSi: % <0 . nIO? 7 -y N'Jg6 1 ftft 

SridlC ZnSe<0«?j£»ttZnTe^**U:9/h 
X10 l8 cii- 3 tfto^. 

[0035] j£*i&Tf&. JOS* 3 Or-gC^ LB 

«iS£3 7 Ottfc^t pIZ nTe«a0Rs(W8<?>S 

*M&x>y^-y/f|L PISIII9CN i/Ti/A 
u. nfil^ffil 0£ I n/T i/Au^IfUc. JiLt 

* (T^U^«7t*) P. As. SbWCW 

mcmt. niSOFw-tyK^Al, Ga^DIII^ 

Ttrnxizc i , i^ovii^tc^ (Anyy;ci) 

[0036] Ji^tfOXStCJ; 9 , $m$sM:6 00wm, 
IBS 5 ;HMffiffl£T 

m&T(DWS$.Mm7 6 0 A/cm 2 . fljgStil 5 6 8 
nm. S7t5 0"CMS^tfc{t^«i^ 7 t^(i:48 0 0 

[0037] mmmmmsiz, marnxv ^sk 

<IU:-?-iV?-'il2. OkA/cm 2 , 1. 4kA/cni 2 tiSV^ 
ttT'fcSuh*^. *I32JI(CpMZnTe£fiOTL*:.r 

[0038] <mmm2>^mmm^m3Rx/me 

i-iSe^i-oTe,.,,,.,, (OSxSl ) k Lft¥£E 

&i<— rmmzm-tz tcox-h *) , vsit«ffi«(op$ffl(i 

±S£^$s£ 1 —3 £ Ifi&ffiV ^TxiSftiit #T * 
h. Ztlli. mz? 7 -y KJitcowt |ftBJL^Si:|n| 

[0 0 3 9] MiaTT-^^UTiSUSSX 1 0 17 cm-3, * 
-;M?iftK2 5cm 2 /V s , itfit/t 0 . 07fi • cm<r>m 
fSKf&tt-th, J?£lmnu iS@3^ y^-c7) P SZ nT 

mmo? y h-vjy'Sr^fw ^v^T^r»ft»*fi 

-i?M £x -y f-^ic J; 0 Bfc* Lfc . x -y y h 
(C«HC 1 fcHNO 3 «0fi^»S:JBVV 2 5*C. 5^H 
WX-yf-v^cJ; 1 O/jmggiiUc. Xy 



-ytzm. wmzm%*>wzmtv. &&&\*i£Mx 

fiwDZn. Mg, Se, Te ^H^MBESKi Ofi 1 
o/c. 5fc-fM££6 1 0*C4-CJnj»L«iEiHUi£llfc* 
Lfe . BHfc;JI«Dl&£#^fc:ff*>*vr (r^^xl tSRHE 
E DT«B Lfcft. *«*SJK£ 3 2 OXHCTffT . Z n 

[0040] mmi&mz32o°c-mz&ftLtz£i, 

5 0nmSOplZnTeI22MlL!t„ ^CO±.t,Z 
2xtmJJc7)pMZ n u Mg,jSe 0i) Te ( , 6 ^57 H 
m (P = 4X1 O'Vm-s) 2£«JiU iJCWCJJS 1 2 
OnmC7)pMZn 0 . 6 Mg 0 . 4 Se 0 . 2 Te,, 8 ^ KJg 

(p=7xio"crsj 3*jfi*ufc. ^<nixz : mm 

4 t LT7/'F-7C d Z n S e Te £/p£ lOnmi 

5 Lfc. niM-f HJf 5 fc LTJ»£ 1 2 0 n 
m^nSZn 0 . 6 Mg 0 . 4 Se 0 .2Te 0 . 8 (n=5XlO 
17 cm-3) t .nSjy^'y KJ16 t LTJPS 8 0 0 n m<7)n 
IZn 0 . ! Mg M Se o ,,Te 0 . 6 (n = 8XlO"c 

r s ) zmimm ufcSL n Mtit^^y^^ hm i 

tLtZn I Mg lM Se ? Te 1 ., (0. 2gxS0. 
3, 0. 4gygl)m6iii)Sl^L!t 

1 0 18 cm- 3 T-S>-5/i. 

[0041 ] J^^XS*4*ifega^^*^tfMiESri*i 

9vmih <r>%m*mzw&Lx\.^ ( h+^ept* 

[0042] fig*^Tf*, iSJS^ 3 0X:-JEfc(Sa* L B 

Tt, ^-coaxtr^x/NSMocvpritjaPK^AL. a 

SfiS3 7 O'CtCiit^T piZ n TelSl$18i?)8 
affifeKSr^jt. If^f^, l^x.yftyhfxt: 
^S5rx -y p a^fflfl^fii 9 13 N i /T i /A 

u\ n{i«ffil OtCl n/Ti/AuSr^*L^. 
[0043] JiUi^Xgti <fc 0 . ftStl^6 0 0 xx., 
fa 8 5 0^mC0U-1f'f--y7 o {±®tiaai5fc±* i "-5^. 

*ffi§s^M^Ta0 2 /S i O^JlMtCctO^-T- 
^V/L «BR««££ 9 5%(CP1SLT^«:U— tf" 

5 8 0 A/cm 2 H ^ffij^ft 588nra, 
4fc 5 0"CJaaSe^(Ci5(t-g»«I^^{± 360 0B#Sc7) 

[0044] nm&miz . jejwtsKu s k« 

fig. * sttt S i O 2 S: flEffl Lfc*^cr>SDiaT<0«8SBIfl[ 
Ji2. 4 k A/cm 2 . 1. 7 k A/cm 2 tmmVh&Z 
tfrb. UMCpIZnTeSf6MLfcatJ:9« 
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[0045] <mmM3>*mmt:m4Rzsm6 
m lt mm-tz . xmrnu , zn.Mg 

...Sejd.'.jTe,.,,,.,, (OSxSl) 

y fr« 0 . 5 KRJ&U J*aoiMHlJ«C'&*rttTJbj* 

[0046] SiSTT** 'J 7M5x 1 0"cr» , * 
-;P^iftJK2 5cm2/V s , JtffiJil 0 . 0 7 C! • cmOffl: 

CBHC 1 fcHNO 3 <0ig-£*g£fflV\ 2 5°C, 54*13 - 

cr>x.>y^>7t,z£*)mmzi ovmmmxt&Lti. x«y 

U 8JET£«f5rl,fc. U"-lHS*0>Jfc*tt« JBBHfcH 
ft^Zn, Mg, Se, Te SrfflV^iMBEffitJ: Otf 
3c?"S«£6 1 OriTiSftl^iBBHfcJISrRfc* 

E DTffigLfcft. £KSft £ 3 2 0*Ct=Tff t , Z n 

[0047] mmm.* 3 2 o°c— ^zmmttzt "a , 

5 0nmS«piZnTel2 2^SL)t„ ^C0±(C 
2i(mf(7)pIZ n 0 . ! Mg u Se ) , 4 Te 0 . 6 ?77 K 
1(P=4X1 O'^cm-3) 2S:8UIU <JC^"CJP« 1 2 
0 nmOplZ n 0 . 6 M So. ( Se u Tej, 8 ^ KJf 

( P = 7xi0"cr3) 3£j£*L?t. -fOJhfciStee 
4 fc LTT>" H-TZ n 0 . 8 M So. 2 S e 0 . , T e „. , trff 
SI 0 nnlllLfc. nmttfJ F«5 t LT 

J?£ 1 2 0 nmOnMZn 0 . 6 Mg 0 . ( Se u Te 
o.8 (n=5X 1 0 17 cm- 3 ) t nl?7 7 FS6 i: LT 
m% 8 0 0 n mco nlZ n 0 . 2 M g 0 . 8 S e 0 . 4 T e 
0.6 (n = 8X 1 0'7 C m-3) £«&»J1 Lfcf*,. n«t 
StWay^^MTtUZn.Mg^.SeyTei-, 

(0. 2=£xS0. 3, 0. 4gy^l)KMiK 
fflJ«JB£?BlSLfc (H4#BS) . rj^? ?hJf 
■vllTi§JK(±2x l 0'«cm-3T*o^. 

[0048] JSLhwxS^fti.fcaBT'CMB^f^iairW 

( ) Oft^P 3@(Wi , Hifcffl 1 fflRtcH 5 ^ 

^) . 

[00493 fiJc«**Tf&, 3 0 XJ— jetCflW L B 



fc. f^Sxf7XA^MOCVD^(;gAU, * 
«*&K3 7 0°C^^vTpMZnTe<omSE®t^Jf 8<7) 

[0050] Bjfcftf*, S^x -y f-v y htxtilJ: 
X-yf-y^flL piffiIii9CNi/Ti/Au, n 
fflWffil Ofcl n/Ti/Au*JS»U3t. ftSS»S6 
OOjum, ifi!8 5 0/zm<5Dl^-iff--yTS:f^i?L^. ft® 
2§3g®£Ta0 2 /S i 0 2 ^1I{C j: 0 3-f 

[ o o 5 1 ] ^Oct d (=LTft*siifcam±. sffl-c 

OttSSHMSl. 2kA/crf.J«ai[ft5 1 9nm, 4 
fc 5 ox:tinaa«Sfcfc:tJ*t4IMW#« l 8 0 o^HB<ott 
HSr^LJt. ifciSttHkLTrvH-TZno. ,Mg 
0 . 3 Se 0 . 15 Te 0 . 85 5:Il^dl ttffBHI 1 . 
1 k A/cmK f&!EifcS4 58nm, £K5 O'CMMM 

mizzuf&Mft^ftii 1 9 o omfficry&mz^Ltz. 

[0052] l^IC. *fi«1fcj?l» -< 5 Hffl 

Si, tfdiS i 0 2 f «Mfi^ffifflL^«S 
STO«8KIW{i-til<e'*l2. 7kA/cm2, 1. 9 k 
A/ctffcftUffiT'fc Si liilCplZnT 

e Srffiffl LtzZ t lz£ K>mm^mm.^mz. L>tL. {&mi/ 

[0053] <mmm4 >*mmmz. mi z^rntx 
[ o o 5 4 ] H7(i. *wm4mms-*r&st£mm. 

[00551 ^X20X1 Omm2£7)2iJ:7UX^ -yf- 
7H11. %ffiig«^^S3Oi0ft^as^fr 
l^-1f*ae 12-14, S^lHlWft-^J®®^ 15, f 

-^mmmmm 1 6, xftmn^mm. 1 9 

tt^^VW^ (6X8X4cm3) <7)/JnM2<Xtc 

fc««««3& t 4 6 0 n mCVmtfcU-^mW 12,52 
0 n m<0*NWfcU— t'SIS 1 3S.V6 3 0 n m c7)^#: 

StJ6LTb*-AJ^K«MIJ®!Bl 6*>W^»ix, 
ai^ii^»^(i^&ifflB^B18(CT^-si[L, «lfeafe<7) 

[0056] 2<^7CX>f yf-TUW llliSi ^JiyNtC 

v>r fv^isyjjm&m^xmf&ztxti 1 o o7t®*co 

S^«»E1»1 5(i, *6(630nm) ffifg, Mife 
(520nm) flffe ( 4 6 0 nm ) ffif82r**<7) 

2^7ux^ y^-rw i lfcrsMfrr*. ^^^sia 

SI 6-C'f-A^SrtStf hfitztk. SfeTfei: LT3fe*& 
Mt(iH^tC2<J:7C^^ ■y^-ri-flliOX'f >yf-*» 
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4. zcvmmmizj:*)^ ^tfettxxm-thu-^ 
[0057] z.n j: oizyju$7-u- *fitmmt$Lm 

g2 3*^f^L£B{i'tWg£. 1 Ox 5m2c7)-9--f Xco 
[00 58] Zcr>±m&mi%m.2 3li. ;*-V1-jl>a 

mmnmrnmrn z o h p m x 9 v - > iz&&-? 4 ? □ 
Vs.? ?\,zmmx'%h. 

[00 59] <mmm 5 >*$mm* , msm/m 9 z 
m^xwrntz. 

[0 0 6 0] H8U:, tiSfl^-oT'*^. ^U^f- 
/k* 9 r 9 y I— I- ( P MM A ) X%mZi\tz±7 T A 

j wmm&mi * ^-tmx-h h.xvt^vttr? 

75Xf 4 -y HA(GI-POF) OS/MejJ! 
i*«m6 0 0nmOT (#t560~575nm) 

■$-£K*ii, mifrt>ffi9tZtlX^tzi)\ 600nmtl 

^^'Jt«fWi£v^6 5 0 nm#i£c7)^T-^— 
ilnAl GaP^S14Ji^^-r^^*U— tf*^ 
Sr^i: Lxm^X^ti. LA>U f£i*»3c<0i£#{;: J: 

±fDE* & fiSM 3 ■£ 4 fc 3f 4 fc m^mjgeMTfr 4> S / 

ico^y>, 3kmJ3Lb<orai*3Kgar&fe:lieiS 

[0061] ztuzML. mzmmm 1 tkhj t?t i 0 

tz, *%Wtf$m-t&&mWL£ c ifi5 60~575nmO 

tilt. tfc&O. 3-1. 0dBZmSKT'*-5^eiMa 
&£0. 0 5dB/miT»l«ffi«W-Sifc*«aj* 

* *) . fla&?5*94 0 0 ttcarr 5 «r t #5*3*1*: . > 

[0062] z\<vzt zmfamzft^z 1 . "J 
^W^7i"JU-ht3K7r>fA' (UT. POF) 

ofc4^«0#&*«. 5 k miaJbtf) 

n^mm^n^x hT-wtK&atX'hh. ^t, * 

3S«»o¥aSEflcu- fffli POFt £«;>-£ire:T4S6 
ZVtftGa&SsXT-ML mSi&ifflm-fhLAN (Loca 



1 Area Network) tZ&^X . ffifi^ & L < «±g 

£&^-ftlfr<?><m®L<7)'J?%< t 3 kmtil 

±. L < t± 5 k mliLhao 1 0 k m£TFo&$<Z>:fir 

F*]2r 6 0 0 n mOT^S^ff W5»&£-£4 - 1 1 
l#BSl:-M>*><7)T-£>4. 

[0063] H9K*<7)-#J£Srf . i^HR^rfJCfis 
iM^Xf &*<7)S i OjXJi.IiUCBjOa-^Ge 

o 2 ^ t^a'6o zm^tzmmm 

^<r>ms&^X7-^t±^<DPO¥ 5 3Srfflvv£fluA^f 

[0064] JnA#*<ZSfcfi^y:*-rAfcL 

(*7 < X ■ t'/Pr 4 ^) 6 4£7>fl-^g^ffC*5 5 
k^rPOF <7)SDA#^3^53MIS 5 4 &^f> tTSit LTffi 
j££ix&. #JnA^«i, anA**3tfSMMS5 4*»^>0^ 
fi^Srfi-^iM^USS* 5 5 coS*«f 5 2 T'«^,ft#(C 

fg^lgft) 6 3, 3^ea.-^*3l?6 5Tg*t]R&. g 

8&^v^3t'{tOW®«JtSrWr-S.7^ h-TH ^--H2r 
fflv^s. SDA**«*«^coffl|g^^m«inA^ 
<0tS#|&fi$-7r^v5 U 6 3^nyf jl-^6 50^f 

5 5^fctSfg*^^fL4„ JnA*Of=-^SSftSffi*5 5 

^nm(ci^-i»W5. i immm 1 T^^ft«^i^ 

19CI1 JnA#iR3ee3SU85 4t:JBA*A 
BL*^DALTV^v^\ HHHii^PifiWJJLh 
#Uf , SEfc: 1 ~ 2 fff±# ) * S SDA LT V>4. 
[006 5] ±3*0«fcatC, POFtl^f^r-fA' 

rA^mz^hWkimm^h. m^x. ada^ 

fiffi#*««t:j(a« L , IMS 5 8 S /N £ « 
»5J:3t=«««#S:iiMiL. SlS3efc:S3ftLT7r>f 

4:fHH^N0McU— T^IM 5 1 &t^ixt;:?£ fcfcflB6<^ 
a3iaH t 5 2'i:POFfiSS»5 3SrfflV\ 6 00nmJ^Jl 
TO»*^3tt£ra^fisiM«ttfc-f 4 - kT'. <XO J: 3 * 

[0066] m9i)^-tx o t,z. *mvmMz*imt 
•t&ftfmi'X'rMz&^xii. mmm5 7. $>mm5 

6,anA#6 1, 6 4 3&^T*«Bjtf5*W*U-f«K 
5 1 35«5HB-r 4 6 0 0 n m&CT t&#t Lfz 
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J: 0 fcflS#<D6 5 On mftj&<ti»&>%i:imt Lfc* 
-^•(Cit^, 4 6 0 — 535 nm^ 5 6 0 — 5 7 5 n mCO 
fcMOftZl&tet L^POF5 3(C*J»tft3feOfia 
SBfcliO.l dB/m Hfc5MW»e*-*r 
ifi < i® v «*4 TfiSST* 4 . i «Ofc*> , tsfcfctVl-x -f 
y/fl*I«rt«LAN (««W3lSie) £LA>HJ8<0 

fc. HP*>, POFgBaR5 3K|?;5 7 0nm(?5«[*O3t 
1 0 k m^tiUS: LT'ffifg^ftV^ 
S/N"Ci£fl*fc«>. "t^tBSr-^iT-C^OtlBILTK 

««imtt3*«*»!Boi i -vi mikizm¥m#\s 

—V&mzMfeZtV? , 5 6 0 — 575 n mCOifcRcOTt 

[0067] mmmm<o&&* mmmzmmizsm 

4 Ki*i£«fc:ftR-c£ 4 CO t P O F feiMH 5 3 £ i h 
Wim*) 5 7 0 n m C03flSS*cbf WSTC* 0. PO F^>^3K 

[0068] 09 Tli. 3BftJE6fc3t-«^Qjai« 5 9 

tT****, ^^i^MCi^ ATftficOLANi; 
B7fr|*|C0LANfc £#4§^te^£^LTS^T"g 
4. 

[0069].rcoJ:?£. *!6H3c04^«Jl^— T^S<7) 

nmmm&tfo . 1 d B/mixrk #6 o o 

[ 0 0 7 0 ] £ coffee . M iHT3K7 r 4 Ax> nfc: 
*tLX#\)X+/\'*fiT? t Jl<'-h ( P MM A ) <7)3te7 
r-f /N*t2fs:^Bj*i||^^-^|^|g^5 6 0 — 5 7 5 nm 



tf%.L>tiht{:b\ «Wi(cj:**iW(cV'-1ffcPOFfc 
Tlft££ ft. h ~>X"r A(iflB£v ^ff^jejB****. £>ft 
&. 

[007 1] 

[ f&mmk ] J 0 . SfIT-* n D B ®^ Z n T e 

SmSSSBilJZ. ZnCdMgSeTeS±«ftU P 

[0072] *fc*»^*fflv^-c*i«-c& s »r««¥i* 

LAN (»J*rt^lft) . slf-HISBC-f 
[HiBcOffim^ittHB] 

[01 ] mffl&x.*>u¥-kt&?im<7)m®zm.-?m. 

[02] iNWfcU— fo/OKaKfttabb-rtBMa. « 
[03] aW»fc^-irW'C>F«Jft**ir$-W*H. ffi 

[04] iNWfcp— r<oy\>K«jiS:**)-rai[iii&0 o « 

[05] ¥^P-if*J&ig*-Ftncot&?^!t^^i5-r 
i«jt0 

[073 wi&m*$m<7>imzmi>-fm. 

[08] 75^f^ 7/7r -< ^'COfSiMft^^fttS-^-r 

0. 

[09] *JHB<^im*l/-D , 3lllt POFSI*^ 

[ff^SHi] 

2-pS?7-/K1, 3-pIM-f KI, 

l-ny99Ym. 9-pfflS«S« 1 

0-nHti. 1 1- -2»5cX-f 7f7W . 12, 1 
3, 14-^flt^— !f. 1 5-H««#®JfflHII&, 1 
6-b'-A^K$iJP^a> 17-X?iJ-y. 18-ft 

g&pssa, 1 2 0-1^-- m. 
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[H5] 

E15 



- (nm) 

3 0.61 

ft 0.60 

£ 0.59 

% 0.58 
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